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NEW YORK, WEDNESDAY, FEBRUARY 


TESLA’S LABORATORY BURNED. 


THE DISTINGUISHED INVENTORS 
HEAVY LOSS BY FIRE OF AP- 
PARATUS AND RECORDS, 


By a fire which almost completely 
destroyed the six-story and basement 
building at 33 and 35 South Fifth 
avenue, New York city, March 13, 
Nikola Tesla, the electrician, lost all 
of the apparatus with which he has 
been rrying on his professional 
experiments. Mr. Tesla occupied the 
entire rth floor. When the floor 
gave way his apparatus fell to the 
second floor, where it remained in an 
unrecogni e ruin. It was not 
insured. 

Mr. Tesla was naturally consider- 
ably affected by th en and most 
disastrous loss, but 1e grit at 
once began preparations to resume 
his work elsewhere. In an intery 
he says : 

I am congratulating myself all 

e it is no worse. 

er again, but I have the kno g 
and experience of what has gone 
before, and fortunately I was able to 
show with comp apparatus that 
my ideas and theories are correct. 
Had the fire occurred a few months 
ago, I should ha en robbed of the 

pportanity of many h 
ful demonstrations. ‘J ay oscil-~ 
lator, for example, that combines the 
steam engine and dyn: Last 
Fall, for example, I had re a 
gathering of medical ar pro- 
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lighting up my labors 
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all, Tor example, ad there a 
gathering of medical and other pro« 
fessional men—perhaps 200—and they 
all saw the machine running, 
lighting up my laboratory with 
plenty of lights and furnishing 
current for a series of novel 
experiments. ‘The machine is gone. 
But suppose the fire had happened 
before that or before others had seen 
itranning? My statements about it 
would not have been half so convine- 
ing. Everything is destroyed 
tically all—although, of course, where 
some of it has passed into commercial 
operation the interest in that part 
was of an historic and personal nature. 
Thad a cabinet containing many of 
the earlier inventions, over which I 
have brooded and worked days and 
nights. To-day the ideas there em- 

ed are utilized in the big 5,000 

e-power generators at Niagara 
and in kindred motors in a great 
many parts of the world ; but I prized 
the old models and trial apparatus, 
and would not have taken any money 
for them. Some of them were shown 
in the Electricity building -at the 
World’s Fair, where also some of the 
new principles I have discovered were 
illustrated by operative devices. These 
devices I had in my laboratory, and 
they have gone down in the wreck, 
too. Moreover, I had there som 
records, books and papers, such as 
every industrious experimenter is 
likely to get around him in time, and 
they have vanished. Happily 
deal of my work has appeared in 
book form now, or in the technical 
journals, and that much is secur« 
lhe rest, he added, with just a little 
note of sadness in his voice, I shall 
ry to jot down as soon as I can get 
time from more pressing matters, 
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been employing some of these spell; 
lately in getting my da better 
order. Part of that wor is gone 
also. 
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of 21 NIKOLA TESLA’S LOST APPARATUS again tho labor of years in the hope 


ILLUSTRATIONS AND DESCRIPTIONS 
OF SOME OF THE INVENTOR’S 
DEVICES DESTROYED BY FIRB— 
BIS GOOD FORTUNE IN HAVING 
HAD PHOTOGRAPHS MA OF 
THIS APPARATUS MORE THAN A 
YEAR AGO—THE ‘‘ OSCILLATOR” 
AND I WONDERFUL EFFI- 
CIENCY. 

N Tesla some time since estab- 
lished 
most promising electrical inventor of 
to-day. When on March 13 
his laboratory, his workshop and all 


right to be known as the 
last 


its contents, and most of his impor- 
tant records were totally destroyed by 
fire, the | 
familiar with recent electrical develop- 


every one 
ments. 


est man, is very widely known 


through his achievements in pure 


of reconstructing what had been 
totally wiped out, He is now busily 
engaged at this herculean task, 

In view of the fact that Mr. Tesla’s 
most important records were burned, 
it is extremely fortunate that the 
persuasions of Mr. Thomas Commer- 
ford Martin resulted in securing pho- 
tographs of a number of pieces of 
Mr. 
developed and constructed more than 
a year ago. 
accompany this article were made 


apparatus which sla had 


The illustrations which 


from the photographs referred to. 
The half-tone plates were engraved 
at the time the photographs were 
taken, another fortunate cireum- 
stance, as the original prints were 
burned with everything else the Tesla 
Naturally, Mr. Tesla does not wish 


to have complete technical evidence 
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currents. His firat public lecture was 
based on these discoveries. 

Since Tesla’s discovery of the 
“rotating magnetic field” the long- 
distance transmission of alternating 
current from Niagara Falls has be- 


come possible. The busic idea of this 


discovery is to produce a circularly 
shifting magnétism instead of the 
well-knowao phenomenon of magnet- 
ism in a fixed position. 

To the lay mind the most wonder- 
ful of all Tesla’s 
lighting of electric lamps or empty 


xperiments was the 
glass bulbs in free space, without any 
connection with the wires or generat- 
ing apparatus. The light from these 
Tesla tube: 
graphs taken by their illumination 


have been made with exposures of 


is so intense that photo- 


eight to 10 minutes. 


through his achievements in pure 


Fic. 1—Tuae Testa Oscu.tator Snown 


ectrical science and through the 
many articles that have been written 
abont him and his work by lay and 
technical writers. The loss which he 
recently sustained was a most serious 
one and called forth expressions of 
sympathy from every side. It resulted 
in his receiving one of thet highest 
ever paid to any man. 
This was from the pen of Charles A. 
Dana, editor of the New York Sun, 
and a warm admirer of ‘Tesla. Mr. 
Dana wrote as follows: 


The destruction of Nikola Tesla’s workshop, with 
its wonderful contents, is something more tha: a 
private calamity. It is @ misfortune to the whole 
world. It is vot in apy degree an exaggeration to 
Say that the men living at this time who are more 
important to the human race than this young xew 
tleman can be counted on tl ingers of one hand ; 
perhaps on the thumb of one hy 
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of his work published abroad while 
he is in his present crippled condi- 
by his perm 
these particulars are given her 

In the course of lectures, all too 
few in number, Mr. ‘l'esla has at dif- 
ferent times demonstrated before 


tion, yet it i ion that 


1 societies in this country and 
abroad a number of experiments won- 
derfui in themselyes and yet puny in 
k of 
which they were but a feeble out- 
growth, It has come to be pretty gen- 
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more efficient production of light, 
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Phenomena resulting from his re- 
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The wide field for 
open to Mr. Tesla in his efforts to « 
cover more efficient means of gener- 
ating electrical be 
better appreciated when it is stated 
that actual tests have shown that th 
energy manifesting itself as light in 
an incandescent lamp is less than five 
per cent of that received as current. 


improvement 
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The Burning of Tesla’s Laboratory. 
Now that a little time has elapsed 
since the disaster whieh overwhelmed 
Nikola Tesla’s laboratory, it i8 possi- 
ble to sum up the significance of the 
event, Our sympathies have been 
with this unfortunate physicist from 
the first, and for good reasons. | But 
the aver newspaper man, who, 
by the way, was mostly extravagant 
vith his commisseration, would 
bably hesitate to venture upon an 
were he asked to explain 

y what he wa: 

The thing was terrib’ 
the time it happened, and, in illus- 
tration of this, we believe it to bea 
fact that one vivid young lady of the 
transatlantic pr in her anxiety 
to be instructive well as ‘ alive” 
in her descriptions, went so far as to 
depict herself undergoing a brilliant 
electrical ordeal, that is possible only 
with the body in 7 8 ! 
or Tesla’s future we have no fear. 
He is young and indomitable. It 
took Thomas Carlyle four weeks to 
quiet his mind after that n 
accident in which John Stuart Mill 
was concerned, which entailed the 
destruction of the first volume of 
the unprinted ‘‘ French Revolution.” 
But, in spite of sensational reports, 
know it to be a fact that Tesla 

at work again with clenched de- 
ination while the ashes of his 

aro still hot. No! The loss 

ls least heavily upon the loser, 
many another tireless experi 
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s will be grieved 
authority of Mrs. BI 
in the 
Teala is in a 

position, It is a number 
ays this gifted woman, sin 
Crossed the border line of the 
which other electriciang 
but he still romaing in the interat 
field of research, unmindf; 
triple conditions that govern elec 
ity in the relation which it sustai 
to the first order of 
This is sad enough, but we hay 


to tell the wor It appears that by 


ason 
Keely’s system sonan 
missed the chs { hobnobb 
with electrical phenomena 1 
sympathetic field, and is standing or 
a bridge which connects the primary 
two-thirds of the electric stream 
the subdominant current with th 
dominant. What a fearsome post 
his! But the consequences of hi 
folly will still pursue him, and even 
though he may hook on to the dor i- 
nant, he will still be subseryed to the 
terrestrial neutral fur in the rear of 
sympathetic union to radiuting celes- 
tial outreach, the connecting link of 
which exists in the interluminons, 
Mra. Moore gays, further, that ¢ en 
in the event of Tesla’s salys tion, he 
will not have reached the -0mpound 
interetheric. If such be the ase, W 
should advise Mr. Tesla 
down at once fromh 8 supradomi 
hypoluminous outreachr lent, 
lon seek to attain tho inte 
realm, but to content h 
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‘The Tesla Multiphase System. 
Mr. Lomuol Bunnlster, vice-presl- 

dent an} general manager of the 

Westinghouse Electric and Manu 

facturing Company, of Pittsburgh, 

is sonding the follbwing letter, to 
central throughout the 
country : 


atations 


In view of tho great prominence 
given to the multiphase motors coy 
ed by tho patents of Mr. Nikola 
we think it right to direct 

- attention to the fact that this 
mpany claims the exclusive right 
to manufacture and sell all forms of 
motor operated by currents of two, 
three or more phases, und 11 forme 
of single-phase motors whore second 
phase is induced 80 a8 to make the 
same ® two-phase induction motor, 
notably the form used for the opera- 
tion of fans. Suits are now pending 


against the Thomson Houston Elec- 
tric Company (the General Electric 
Company), the Stanley Manufacturing 


Company, of Pittsfield, Mass., and 
numerous suits have been entered 
against the users of apparatus pur- 
chased from the above companies , it 
being the intention of this company 
» enforce its exclusive right to manu- 
sctare and sell multiphase gene 
ora und motors, the two being used 
, vombination as a system, and such 
svetem being covered by tho patents 
» above referred to. 
ts, the General 
de- 


plete ite testimony, 
may be had in the Jatter part of this 
year or tne beginning of 1806, We 
are advised that the defense has been 
nable to produce a single working 
hat cao in an take from 
s the pion ter of 

itions, 
W ive been infor 1 that the 
two npanies named offered 
rantee the purchaser ‘ 


HLEOTRIOA 
companies desiring to remodel or to 
inoreneo their plants to make a full 
and careful investigation of the Teela 
apparatus as inetalled in our works 
at Kast Pittsburgh, and you are ine} 
vited to come or send a representa- | 
tive, to whom every facility will be| 
given for vareful inspeotic n. } 
-- " 

Electric 
tive. 


The Baltimore Locomo- 


The first high-speed trial of the 
6 ’ 
Baltimore & Ohio Railroad Compan 


motive took piace int 


electric lock I 


Belt Line 
September 6. ‘The trial des 

epeed of GL miles an hour 

heavy grade of the tunnel, and 
engineers said it was equivalent to 75 | 
miles an hour on a level track. ‘Tt 
locomotive was | 


tnone Baltimore 


performance of tl 
such that they would not 
run it at that, or even agreater peed, 
if they had a sufficient stret h of 
he parpose. This locom 


hesitate to 


track for th 
tive was not designed for fast time, | 
and the result of its latest test 
Jooked upon as an indication of what 
may be expected from an electric 
designed for 
Since Avgust 4 the 
locomotive ha een bauling t 


locomotive 
such @ purpose. 
entire freig e of the Baltimore 
& Ohio unnel, iit 
has beer 
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The Brit 
The aixty-fifth anau 
the Britieh Ae jable 
yuncement ¢ Soience 
September 11 at Ipawich, 
Lor Ivin introduced the new 


preside Sir Douglas Galton, who 


wate 


may be had in the latter part of this 
year or tne beginning of 1806. We 
sre advised that tho defense has been 
sble to produce a single working 
that can in any way take from 
exla the pioneer character of 

ya inventions, 

We have beon informed that the 
two companies named have offered 
to guarantee the purchaser of infring- 
ing apparatus against damage or | 
but you can well appreciate that it 
will be impossible for such companies 
to make good their guarantees to 
eover all losses if the courts enjoin 
the use of apparatus made in imi- 
tation of that covered by Tesla’s 
patents. 

Weare prepared to furnish multi- 
phase generators and motors for all 
classes of work, and being the owners 
of the patents, no contingency can 
arise by which the purchasers of such 
apparatus made by us can in any way 
be interfered with in its continued 
comn al use. 

It is the opinion of those who have 
given the subject most careful atten- 
tion, that in the near future avery 
large proportion of the electric work 
will be done by the multiphase sys- 
tem, and this, together with the fact 
that in the main, we believe, men 
would prefer to purchase property 
from its rightful owners, has led us 
to write to you and give 
tunity to place your or¢ 
company for ‘such multiphase appa- 
ratus a u may desire to use, and 
thus avoid the risks incident to the 
purchase of apparatus from unlawful 
manufactu 

‘Lhe adoption by the Gener: 
tric Company of the term ‘‘ Mono- 
eyclie” in connection with their use 
of multiphase ratus, does not 
free them from t harge of infringe- 
ment, but on the contrary makes the 
case against them stronger, because 
of the sale of apparatus under mis- 
leading terms. 

In conclusion we wish to call your 


attention to the fact that with our) 


system incandescent li lamps 
and alternating motors can be oper- 
ated from the same circuits, and that 
it will be of especial adv to 


rhts, ar 


freights has t 


British As 

The sixty-fifth annual m 
the British Association for 
vancement of Science opened 
September 11 at Ipswich, Englar 
Lord Kelvin 
president, Sir 
started in to 
After reading 
address Sir De 
goon recovered, 
read the rest of the addre 
those present 
Remsen of Johns Hopkins Univer 
Baltimore, and [)r. Freder Be 
of Cornell Universi 
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read long addr 


three-quarter 


were 


Telegraphers are alarmingly 
ject to consumption, according to | 
British Medical Journal. Ont 
100 deaths am all adult mal 
England, 13.8 are due to consumpt 
out of 100 deaths among the grin 
in the cutlery trade who are sf 
subject to the disease, 33.1 are a 
to it, while the proportion for t 
telegraph operators is 46.6 im 
More than half of them di 
diseases of the piratory orgs 
against 24 cent only in all ott 
occupatic 1 

— 

H. C. Bunner, the editor of Pu 
has written for the October Seridy 
an account of the rise and deve 
ment of the poster habit in Am 
with a very amusi ries of ill 
trations. 
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S$ e\ before 
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ace of tie wall, ] 
étream strikes, should appear as 
" the glass were in a fluid state. 
Asa cooling medium I have found 
best to employ jets of cold air. By 
this means it is possible to operate 
snecessfully a bulb sith a very thin 
wall, while the passage of the rays ie 
_ not materially impeded. ; 
I may state here that the experi: 
meuter need not be deterred from 
using a glass bulb, as I believe the 
opacity of glass as well as the trans- 
parency of aluminum are somewhat 
exaggerated, inasmuch as I have 
found that a very thin aluminum 
sheet throws a marked shadow, while, 
on the other hand, I have obtained 
impressions through a thick glass 


if 


The above method is valuable not 
only as a means of obtaining the high 
yacua desired, but it is still more im- 
portant, because the phenomena ob- 
served throw a light on the results 
obtained by Lenard and Roentgen. 

Though the phenomenon of rare- 
faction under above conditions ad- 
mits of different interpretations, the 
chief intereat centers on one of them, 
to which I adhere—that is, on the act- 
ual expulsion of the particles through 
the wallsof the bulb. I have lately 
observed that the latter commences 
to act properly upon the sensitive 
plate only from the point when the 
exhaustion begins to be noticeable, 
and the effects produced are the 
strongest when the process of ex- 
hanstion is most rapid, even though 
the phosphorescence might not appear 
particularly bright, Evidently, then, 

the two effects are closely connected, 
and I am getting more and more 
convinced that we have to deal with 
stream of material particles, which 
nsitive plate with great 

Taking ss a basis tho 

of Lord Kelvin on the 

projected particles in a 

bulb, we arrive easily by the 
employment of very high potentials 
to speeds of as much as a hundred 
kilometres asecond. Now, again, the 

1 question arises: Are the particles 

the electro or from the 
charged sur ierally, including 
ternal 


from 


he case of an é electrode, 


actual projection, 


‘streamers being absolutely prevented 


by careful statio screening. 

A peculiar thing about the Boent- 
gen rays is that from low frequency 
to the highest obtainable there seems 


to bs no difference in the quality of 


the effects produced, except that they 
ate more intense when the frequency 
is higher, which is very likely due to 
the fact that in such case the maxi- 
mum pressures on the cathode are 
likewise higher. ‘This is only possible 
on the assumption that the effects on 
the sensitive plate are due to pro- 
jected particles, or else to vibrations 
far beyond any frequency which we 
are able to obtain by means of con- 
denser discharges, A powerfully ex- 
cited bulb is enveloped in a cloud of 
violet light, extending for more than 
a foot around it, but outside of this 
visible phenomenon there is no posi- 
tive evidence of the existence of 
waves similar to those of light. On 
the other hand, the fact that the 
opacity bears some proportion to the 
density of the substance speaks 
strongly for material streams, and 
the same may be said of the effect 
discovered by Prof. J. J. Thomson. 
It is to be hoped that all doubts will 
shortly be dispelled. 

A yaluable evidence of the nature 
of the radiations and progress in the 
direction of obtaining strong impres- 
sions on the plate might be arrived 
at by perfecting plates especially 
sensitive to mechanical ock 
impact. ‘There are chemicals suitable 
for this, and the development in this 
direction may lead to the abandon- 
ment of the present plate. I 
more, if we have to deal with stres 
of material particles, it seems not 
impossible to project upon the plate 
a suitable substance to insure the 
beat chemical action, 

With apparatus aa T have described, 
remarkable impressions on the plate 
are produced, An idea of the in- 
tensity of the effects may be gained 
when I mention that it is easy to 
obtain shadows with comparatively 
at distances of many 
while at small nd 
thin objects posures of a few 


short exposur 
feet, 
with 


ances 


=i, 8 


r) tline of the sbdomina 
cad the location of the la 
fur and many other features. 
of oven large birds show the feathers 
quite distinctly. 
Clear shadows of the bones of 
human limbs are obtained by ex- 
ag ranging from a quarter of an 
hour to an hour, and some plates 
have shown such an amount of detail 
that it is almost impossible to believe 
that we have to deal with shadows 
only. Vor instance, a picture of a 
foot with « shoe on it was taken, and 
every fold of the leather, trousers, 
stocking, ete., is visible, while the 
flesh and bones stand out sharply. 
Through the body of the experi 
menter the shadows of small buttons 
and like objects are quickly obtained 
while with an exposure of from one to 
one and a half hour the ribs, shoulder- 
bones and the bones of the upper 
arm sppear clearly, as is shown in 
the annexed print. It is now deme 
strated beyond any doubt that small 
metallic objects or bony or chalky 
deposits can be infallibly detected in 
rt of the bod 
outline of the skul! is easily 
obtained with an exposure of 20 to 
40 minutes. In one instance an es 
posure of 40 minutes gave clearly ni 
only the outline, but the cavity of the 
eye, the chin and cheek and nasal 
bones, the lower jaw and connectic 
to the upper one, the vertebral column 
and connections to the skull, the 
flesh and even thehair. By 
the head to a powerful ra 
strange effects have been noted. 
instance, I find that there is 
dency to sleep and the time se 
ass away quickly. ‘There is 
al soothing effect, and I have 
nsation of warmth in the upper 
part of the head. An assistant inde- 
pendently confirmed the tendency to 
sleep and a quick lapse of time. 
Should these remarkable effects be 
vorified by men with keener sense of 
observation, I shall still more firmly 
believe in the existence of material 
stre! penetrating the skull. Thus 
it may be possible by these st 
appliances to proje suitable chem- 
ical into any part of the body 
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his apprel 
sions were , for, although 
we have to all appearance to dea 
with mere shadov jections, 
possibilities application of } 
discovery I am | 
have contributed to the dev 
of the § t art he has creat 
Nikora T 
Yew York, Marct 3 


py 
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bulb hua then reached the required 
degree of rarefaction. The process 
may be hastened by repeated heating 
and cooling and by the employment 
of a snail electrode. It should be 
added that bulbs with external elec- 
trodes may be treated in the same 
way. It may be also of interest to 
state that under certain conditions, 
which I am investigating more closely, 
the pressure of the gas ina vessel may 
be augmented by electrical means. 

I believe that the disintegration of 
the electrode, which invariably takes 
place, is connected with a notable 
diminution of the temperature. From 
the point on, when the electrode gets 
cool, the bulb is in a very good con- 
dition for producing the Roentgen 
shadows. Whenever the electrode 
is equally, if not hotter than the 
glass, it isa sure indication that the 
vacuum is not high enough, or else 
that the electrode is too small. For 
very effeetive working, the inside sur- 
face of the wall, where the cathode 
stream strikes, should appear as if 

glass were in a fluid state. 

s a cooling medium I have found 
to employ jets of cold air. By 
means it is possible to operate 

successfully a bulb vith a very thin 
wall, while the passage of the rays is 
not materially impeded. 

I may state here that the experi- 
menter n not be deterred from 

H bulb, as I believe the 

ass as well as the trans- 

of aluminum are somewhat 

exaggerated, inasmuch as I have 

found t ® very thin aluminum 

sheet throwsa marked shadow, while, 

i nd, I haye obtained 

impressions through .a thick glass 
plate 

The above method is valuable not 

ins of obtaining the high 
sired, but it is still more im- 
because the phenome 

tved throw a light on the 

ned by Lenar 


on the ott 


and Roentgen, 
ch the pher 1on of 


action under above 


or do they merely hit the 
inner surface and oause particles from 
the outside of the wall to fly off, act- 
ing in @ purely mechanical way, as 
when a row of ivory balls is struck ? 
So far, most of the phenomena indi- 
cate that they are projected through 
the wall of the bulb, of whatever 
material it may be, and I am seeking 
for still more conclusive evidence in 
this direction. 

It may not be known that even an 
ordinary streamer, breaking out sud- 
denly and under great pressure from 
the terminal of a disruptive coil, 
passes through a thick glass plate as 
though the latter were not present. 
Unquestionably, with such coils press- 
ures are practicable which will pro- 
ject the particles in straight lines 
even under atmospheric pressure. I 
have obtained distinct impressions in 
free air, not by streamers, as some 
experimenters have done, using static 
machines or induction coils, but by 
actual projection, the formation of 
streamers being absolutely prevented 
by careful static screening. 

A peculiar thing about the Roent- 
gen rays is that from low frequency 
to the highest obtainable there 
to be no difference in the quality of 
the effects produced, except that they 
are more intense when the frequency 
is higher, which is very likely due to 
the fact that in such case the maxi- 
mum pressures on the cathode are 
likewise higher. ‘This is only possible 
on the assumption that the eff on 
the sensitive plate are due to pro- 
jected particles, or else to vibrations 
far beyond any frequency which we 
are able to obtain by means of con 
denser discharges, A powerfully 
cited bulb is enveloped in a cloud « 
violet light, extending for more than 
» foot around it, but outside of this 
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seconds are practicable. 

nexed print isa shadow of @ copper 
wire projected at a distance of 11 
feet through a wooden cover over the 
sensitive plate. This was the first 
shadow taken with my improved 
apparatus in my laboratory. A simi- 
Jar impression was obtained through 
the body of the experimenter, a plate 
of glass, nearly three-sixteenths of an 
inch thick, a thickness of wood of 
fully two inches and through a dis- 
tance of abont four feet. I may 
remark, however, that when these 
impressions were taken, my apparatus 
was working under extremely unfayor- 
able conditions, which admitted of 
so great improvements that I am 
hopeful to magnify the effects many 
times. 

The bony structure of birds, rab- 
bits and the like is shown within t! 
least detail, and even the hollow of 
the bones is clearly visible. 
plate of a rabbit under 
an hour, not only every detail o 
skeleton is visible, but likewise a 
clear outline of the abdominal cavi 
and the location of the 
fur and many other 
of even large birds show the feath 
quite distinctly. 

Clear shadows of the bones of 
human limbs are obtained by ex- 
posures ranging from a quarter of an 
hour to an hour, and s plates 
have shown such an amount « 
that it is almost impossible to believe 
that we have to deal with shadows 

For instance, a picture of a 
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e addition to 
consequence 
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t in regard to the con- 
neave 


bulb, on whieh I ha 
full particulars on previo 
jon 
selected the inductio 
nd type of bulb, 
considers 


Hayin: 


e present show 


con- 
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method of rarefaction by @lectrica 
means to any degree desirable, | 

sud that obtainable by mechanical 
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quickest actio 

It is best to proceed in 

bulb is firet exbansted by m 

1 ordinary vacuiim pump tc 
high degree, though my « 

shown that this is 0 

cessary, a6 I have al 

ble to rarofy, begin 

are. After bei 


n interesting and important de- 
lon hos just been rendered by 
ge Townsend, of the United 
« Cironit Court for the district 

onnecticat, upon the Van Deposle 
bnt No. 495,443, for the ander- 
ning electric railway trolley sys- 
A few 


ynsend rendered a decision sus- 


months ago Judge 


ing the validity of this patent 
0 ial hearing in a suit against 
Winches! Avenue Railroad 
hpany. Shortly thereafter further 
ingement suits were brought in 
necticut against the Billings & 
cer company, of Hartford, and 
Kelsey Electric Railway Specialty 
pany, of New Haven. Jndge 
nsend has just decided these 
b in favor of the Van Depocle 
nt, and granted motions for pre- 
y injunctions after full argn- 
t on both sides. The decision is 
cial: the 
t holds that the supply of essen- 
ic parts of the 
@ contributory in- 


nai 


important because 
or characte! 
system 
gement, and will be enjoined by 
pourta, even though the defend- 
may not supply or use the put- 
\d combination or system in its 
rety. ‘The court further held 
an unlicensed maker of trolley 
fs could not be permitted to sup- 
ach bases even to railroads which 
been originally fully equipped 
he General Eleotric Company, 
present owner of Van Depoele 
Int No, 495,443. 


apparatus, and one which eecares th 
quickest action, is a disraptiv 

It is best to proceed in this way: 
‘The bulb is firet exhausted by means 
of an ordinary vacudm pump toa 
rather high degree, though my expe- 
riences have shown that this is not 
absolutely necessary, a I have alco 
found it possible to rarefy, beginning 
from low pressare. After being 
taken down from the pump, the bulb 
is attached to the termingl of the dis- 
ruptive coil, preferably of high fre- 
quency of vibration, and usually the 
following phenomena © aré noted. 
First, there‘ts a tnilky light epreading 
through the bulb, or possibly for a 
moment the glass becomes phosphor- 
escent, if the bulb has been exhausted 
to s high degree. At any rate, the 
phosphorescence generally subsides 
quickly and the white light settles 
around the electrode, wherenpon @ 
dark space forms at some distance 
from the latter. Shortly afterward 
the light assumes a reddish color and 
the terminal grows very hot. This 
heating, however, is observed only 
with powerful apparatus, It is well 
to watch the bulb carefully and reg- = 
ulate the potential at this stage, aa 
the electrode might be quickly con- 
sumed. 

After some time the reddish light 
subsides, the streams becoming again 
white, whereupon they get weaker 
and weaker, wavering around the 
electrode until they finally disappear. 
Meanwhile, the phosphorescence of 
the glass grows more and more in- 
tense, and the spot where the stream 
strikes the wall becomes yery hot, 
while the phosphorescence around 
the electrode ceases and the latter 
cools down to such an extent that 
the glass near it may be actually ice- 
cold to the touch. The gas in the 
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photographic department, 
the floor above, a dista 
exposure to the stray rays. 


The New York n published 
dispatch from its London C 
spondent, dated March 14, in which } 
is said that the German Emperor 
takes the keenest interest in Professor 
Roentgen’sdiscovery. Thestatement 
is made that the Kaiser has had his 
left arm photographed by the new 
I This arm, as every one 
knows, ig quite useless, and the 
photograph revealed the. nz of 
alformation. The phot 
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placed thick plate of glas at an 
angle of 45 degroes to the axis of the 
tube." A single-terminal bulb was 
then suspended above the glass plate 
at a distance of about eight inches, 
ao that the bundle of rays fell upon 
the latter at an angle of 45 degrees, 
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xis of the cop 
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effects with my apparatus 
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The caleulated velocities fully ac- 
count for actions at distances of as 
mach as 100 feet from the bulb, and 
that the projection through the glass 
takes place seems svident from the 
process of exhaustion, which Pha 
described in my previous commun: 
tion, An experiment which ii 
trative in this respect, and which I 
intended to mention, js the fol- 


Usually such a streamer will break 
through the seal and crack the bulb, 
wherenpon the vacuum is impaired: 
but, if the seal is placed above th 
inal, orif some other provision is 
made to prevent the streamer from 
passing through the glass at that 
point, it often occurs that the stream 
breaks out through the side of the 
bulb, producing a” fine hole. Now, 
the extraordinary thing is that, in 
spite of the connection to the outer 
atmosphere, the sir can not rush into 
the bulb as long as the hole is very 
small. The glass at the place where 
the rupture has occurred may grow 
very hot—to such a degree as tosoften; 
bot it will not collapse, but rather 
bulge: out, showing that a pressure 
from the inside greater than that of 
the atmosphere existe. On frequent 
occasions I have observed that the 
glass bulges out and the hole, through 
which the streamer rashes ont, be- 
comes 80 large as to be perfectly dis- 
cernibleto the eye. As the matter is 
expelled from the bulb the rarefaction 
increases and the streamer becomes 
leas and less intense, whereupon the 
glass closes again, hermetically sealing 
the opening. The process of rarefac- 
tion, nevertheless,continues,streamera 
being still visible on the heated place 
until the highest degree of exhaustion 
is reached, whereupon they may d 
appear, Here, then,we havea positive 
evidence that matter is being expelled 
through the walls of the glase. 
When working with highly strained 
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TESLA ON REFLECTED ROENTGEN 
4 RAYS. 
: Conctucted from page 171.) 
Thi ‘easily done by reducing the 
f impulses or their duration, 
when raising the potential, For such 
‘experiments, it will be found of 
“advantage to nse in connection with 
ordinary induction coil a rotating 
commatator, instead of a vibrating 
brake, By changing thespeed of the 
commutator, and also regulating the 
duration of contact, one is enabled to 
adjust the conditions to suit the 
degree of vacuum and potential em- 


ge . 
im my experiments on reflection, 
presently considered, I have used the 
paratus shown in Fig. 2. It con- 
sists of a T-shaped box throughout, 
of asquare cross-section. The walls 
are made of lead overone-eighth of an 
inch thick, which, under the condi- 
tions of the experiments, was found to 
be entirely impervious, even by long 
mares to the rays. On the top 
end was supported firmly the bulb 
}. inclosed in a glass tube ¢ of thick 
Bohemian glass, which reached some 
distance into the lead box. The 
lower end of the box was tightly 
closed by a plate-holder P,, contain- 
ing the sensitive film p,, protected 
as usual. Finally the side end was 
closed by a similar plate-holder P, 
with the sensitive protected film p. 
To obtain sharp images the objects 
o and o,, exactly alike, were placed 
in the center of the fiber cover, pro- 
tecting the sensitive plates. In the 
central portion of the box, provision 
was made for inserting a plate r of 
material, the reflective power of which 
was to be tested, and the dimensions 
of the box were such that the reflected 
ray and the direct one had to go 
through the same distance, the re- 
flecting plate being at an angle of 
45 degrees to the incident as well as 
flected ray. Care was taken to 
exclude all possibility of action upon 
the plate p, except ‘f reflected rays, 
and the reflecting plate r was made 
to fit tight all sround in the lead 
box, so that no raye could reach the 
film p,,except by passing through the 
plate to be tested. In my earl 
experiments on reflection I observed 
only the effects of reflected rays, but 
in this instance, on the suggestion 
of Prof. Wm. Anthony, | pro- 
vided the above means for simul- 
taneously examining the action of 
the direct rays, which eventually 
pas through the reflecting plate. 
In this mauner it was possible to 


compare the amount of the trans- 
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mary of the observations is given in 
the following table: 

Refleating 
body, 


Impression by 
tran 


Impression by 
ied Taya, fetlected “ 


rays. 
Btrong. Fairly strong, 
Rarely perceptible, Very feeble. 
Nove. Very strong. 
Very None, 

Nowe. Fairly strong. 
but much lest 
than zine. 
Very strong, but 
a fitte weak 
er than zing 
Weaker than 


Zine. 
Aluminum, 
Copper. 


Lead. None. 


Silver. 
Tin. 

Nickel, 
Laad-glass. 
Mica, 


Strong, a thin 
late being used. 
None. 


None. 

Very strong. 
Very strong. 
Ebonite. 


Strong. ‘About like cop 


per. 


By comparing, us in previous ex- 
periments, the intensity of th im- 
pression by reflected rays with an 
equivalent impression due to a direct 
exposure of the same bulb and at the 
same distance—that is, by calculating 
from the times of exposure under 

uimption that the action upon the 
plate was proportionate to the time— 
the following approximate results 


Impression by _ Impression b} 
Uirbet actions fected rays. 


While these figures can be but 
rough approximations, there is, never- 
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tholess, a fair probubility that they 
are correct, in go fur as the relative 
values of the impressions by reflected 
rays for the various bodies are con- 
cerned. Arranging the metals uccord- 
ing to these values,and Jeaving for the 
moment the alloys or impure bodies 
out of question, we 

the following order: Zine 
copper, silver. The tin 


arrive at 


t 
tin 


gated the subject and find that I 
can not agree with this contention. 
On the contrary, I find that anodic 
and cathodic streams both affect the 
late, and, furthermore, I have been 
ed to the conviction that the phos- 
phorescence of the glass has nothing 
whatever to do with th 

impressions. An oby 

that sach impressions « 

with aluminum vessels when there is 
no phosphor regards 
the anodic or cathodic ch: 

simple fact that we can produce 
impressions by a luminous discharg 
ted by induction of a c sed v 
sel, when there is neither anode r 
cathode, would em to ¢ 
effectually of the assumption 

the streams are issuing solel 

one of the electrodes. It m 

haps, be useful to point out here 
simple fact in relation to the induc- 
tion co hich may | a experi- 
menterintoanerror. Whena vacnunm 
tube is attached to the terminals of 
an induction coil, both of the termi- 
nals are acted upor: alike as lor 

the tube is not very highly exhauste 
Ata high degree of exhaustion both 
the electrodes act practical 
pendently 

bodies possess able capac 
ity, the consequence that the coil 
is unbalanced. If the cathode 
instance, 1s very large, the 

on the anode may rise 

erably, and if the latter 

smaller, as is frequently the c 

electric density may be many times 
that on the cathode. It results from 
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Iglosed by s plate-holder P,, cont 

ig the sensitive film p,, protected 
as usoal. Finally tae side end was 
closed by a similar plate-holder P, 
with the sensitive protected film p. 
To obtain sharp images the objects 
o and o,, exactly alike, were placed 
in the center of the fiber cover, pro- 
tecting the sensitive plates In the 
central portion of the box, provision 
was mado for inserting a plate r of 
material, the reflective power of which 
was to be tested, and the dimensione 
of the box were auch that the reflected 
ray and the direct one had to go 
through the same distance, the re- 
flecting plate being at an angle of 
45 degrees to the incident 4s well as 
reflected ray. Care was taken to 
exclude all possibility of action upon 
the plate p, except by reflected rays, 
and the reflecting plate r was made 
to fit tight all around in the lead 
box, so that no rays could reach the 
film p,, except by passing through the 
plate to be tested. In my earliest 
experiments on reflection I observed 
only the effects of reflected rays, but 
in this instance, on the suggestion 
of Prof. Wm. A. Anthony, I pro- 
vided the above means for simul- 
taneously examining the action of 
the direct rays, which eventually 
passed through the reflecting plate. 
In this manner it was possible to 
compare the amount of the trans- 
mitted and reflected radiation. The 
glass tube ¢ surrounding the bulb & 
served to render the stream parallel 
and more intense. By taking 
impressions at various distasces | 
found that through a considerable 
distance there was but little spread- 
ing of the bundle of rays or stream 
of particles. 

To reduce the error which is caused 
unavoidably by too long exposures’ 
and very small distances, I reduced 
the exposure to an hour, and the 
total distance through which the rays 
had to pass before reaching the senci- 
tive plates was 20 inches, the distance 
from the bottom of the bulb to the 
reflecting plate being 13 inches. 

It is needless to remark that all 
the precautions in regard to the sensi- 
tive plates—constanocy of potential, 
uniform working of the bulbs, and 
maintenance of the same conditions 
in general during these tests have 
been taken, as far as it was practi- 
cable. The plates to be tested were 
made of uniform , 80 a8 to fit the 
space provided in the lead box. Of 
the conductors the following were 
testec Brass, toolstee], zinc, alumi 

m. copper, lead, silver, tin, and 
I. and of the insulators, lead- 
glass, ebonite,and mica. ‘The sum- 


Ziec 
Alumtouro 


Mica... 
Ebonite 

While these figures can be but 
rough approximations, th ere is, never- 
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theless, a fair probability that they 
are correct, in so far as the relative 
values of the impressions by reflected 
rays for the various bodies are con- 
cerned. Arranging the metals accord- 
ing to these values,and leaving for the 
moment the alloys or impure bodies 
out of question, we arrive at 
the following order: Zinc, lead, tin, 
copper, silver. The tin appears to 
reflect fully as well as lead, but, 
ullowing for an error in the observa- 
tion, we may assure that it reflects 
less, and in this case we find that this 
order is precisely the contactéeries of 
metals in air. If this proves true we 
shall be confronted with the most 
extraordinary fact, Why ia zine, for 
instance, the best reflector among the 
metals tested and why, at the same 
time, is it one of the foremost in the 
contact series? J have not as yet 
tried magnesium. ‘lhe truth is that 
I was somewhat excited over these 
results. Magnesium should be eyen 
a better reflector than zinc,and sodiur 
still better than magnesium. How 
can this singular relationship be 
explained ? The ouly possible ex 
planation seems to me at present that 
the bulb throws out streams of matter 
in some primary condition, and that 
the reflection of these streams is 
dependent upon some fundamental 
and electrical property of the 
metals. ‘This would seem to lead 
to the inference that these streams 
must be of uniform electrification; 
that is. that they must be anodic or 
eathodic in churucter, but not both 
Since the announcement, I believe in 
France for tho first time, that 
streams are anodic, I have inves 


pendently, and since y 

odies possessing considerable capac- 
ity, the consequence is that the coil 
is unbalanced. If the cathode, for 
inatance, is very g8, the preseore 
the anode consid 
erably, and if the latter is made 
smaller, as is frequently the case, the 
electric density may be many times 
that on the cathode. It results from 
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are made exactly alike. But 
ing the above conditions to exist, 
hotter anode a more 
stream than the cool cathode 
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wise on the temperatur 
From the previous test 
esting observation can also be 
in regard to the opacity. Forinstance, 
a brass plate one-sixteenth inch thick 
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of zinc and copper of the same 
ness showed themselves to be en 
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Amongst the facts, which I ha 
had the honor to bring to notice, 

s claiming alarge share of acienti 
interest, as well as of practical im- 
portar I refer to the demonstr 

erty of reflection, on 
Tha t briefly 

had opportunities to make 
many observations during my experi- 
ence with vacuum bulbs and tubes, 
which could not be accounted for in 
any plausible way on any theory of 
vibration as far as I could judge, I 
began these investigations—disin- 
clined, but expectant to find that the 
effects produced are due to a stream 
of material particles. I had ma 
evidences of the existence of such 
streams. One of theee I mentioned, 
describing the method of electrically 
exhausting a tube, Such exhaustion, 
I have found, takes place much 
quicker when the gluss is very thin 
than when the walls are thick, I 
presume because of the easier passage 
of the ions. While a few minutes 
are sufficient when the glass is very 
thin, it often takes half an hour or 
more if the glass be thick or the ele: 
trode yerylarge. In accordance with 
this ideal have, with a view of obtain- 

he most efficient action, selected 
apparatus, and have found at 

h stop my supposition confirmed 
and my conviction etrengthened 

A stream of material particles, pos- 

eusing a great velocity, must need 
be reflected, and I was therefore quite 
prepared uming my original idea 
to be true—to demonstrate sooner or 
later this property, Considering that 
the reflection should be the more com 
plete the smaller the angle of inci- 
dence, 1 adopted from the outset of 
my investigations a tube or bulb 4 of 
the form shown 1. Tt wo 
made of very thick with a bot 
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the radiation sideways was restricted 
by the use of a very thick glass 
and most of it was thrown to tae 
bottom reflection, as I then sur 
mised, it became evident that euch 
a tube should prove much more effi- 
cient than one of ordinary form, In- 
deed, I quickly found that its power 
upon the sensitive plate waa ver 
nearly four times ns great as that of 
aspherical bulb with an equivalent 
area of impact. ‘This kind of tube is 
sleo very well adapted for use with 
two terminals by plucing an exter 
electrode ¢, as indicated by the dotted 
lines in Fig. 1. When the glass 
taken thick the stream is sensibly 
parallel and concentrated. Further- 
more, by making the tube as Jong as 
one desired, it was possible to employ 
very high potentials, otherwise im- 
practicable with short bulbs 

The use of high potentials is of 
great importance, as it allows short- 
ening considerably the time of expos 
ure, and affecting tho plate ut much 
groator distances, 1 am endeavoring 
to determine more exactly the rela- 
tion of the potential to the effect 
produced upon the sensitive plate 
1 doom it necessnry to romark that 
the electrode should be of aluminum, 


when Kes poeoomens 
themselves most prominently 
ja n reddieh streamer issuing 
the electrode, which in the 
ng covers the latter almost 
Up to this point the bulb 
nily does not affect the sensi- 
tive plate, although the glass is very 
hot at the point of impact. Grad 
ually the reddish streamer disappears, 
and just before it ceases to be visible 
the balb begins to show better action, 
but still the effect upon the plate is 
very,weak. Presently a wi.ite or even 
bluish atream is observed, and after 
some time the glass on the bottom of 
the bulb gets a glossy appearance 
The heat is still more intenee and the 
phosphorescence through th ¢ 
bulb isextremely brilliant. One should 
think that such a bulb muet be effec 
but appearances are often deceit 
1, and the beautiful bulb still does 
not work. ven when the white or 
bluish stream ceases, and the gla 
the bottom is so hot as to be 
mel the effect on the 7 
very weak. But at this stage 
appears suddenly at the bottom of 
the tube a haped changing de 
as if the electrode would throw 
f liquid. From thiemoment 
power of the bulb is t fold 
and at this stage must always be 
kept to give the best res 
I may remark, however 
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I have confined myself to 
barely a brief outline 


noteworthy results arrived at inthe 


giving 


of the mos 


Course of my investigations, ‘lo state 


trathfally, I have ventured to express 
myself, the 
itation and 
only when I had gained the convic- 
tion that the information I had to 
convey was a needful one; for, in 
common with others, I was not quite 
able to free myself of a certain feel- 
ing which one must experience when 
he is trespassing on ground not be- 
longing to him. ‘The discoverer 
would naturally himself arrive at 
most of the facta in due time, and a 
courteous restraint in the announce- 
ment of the results on the part of his 
20-workers would not be amiss. How 
many have sinned against me by pro- 
claiming their achievements just as I 
was good and ready to do it myself! 
Bat these discoveries of Roentgen, 
exactly of the order of the telescope 
and microscope, his seeing through a 
great thickness of an opaque snb- 
stance, his recording on a sensitive 
plate of objects otherwise invisible, 
were so beautiful and fascinating, so 
fall of promise, that all restraint was 
ut aside, and every one abandoned 

imself to the pleasures of speculation 
and experime Would but overy 
new and worthy idea find such an 
echo! One single year would then 
equal a century of progress. A 
delight 1t would be to live in such 
age, but adiscoverer I would not wish 
to be. 

Amongst the facts, which I have 
had the honor to bring to notice, jx 
one claiming alarge share of scientific 
interest, as well as of practical im- 
portance. I refer to the demonstra- 
tion of the property of reflection, on 
which J have dweit briefly. 

Having had opportunities to make 
many observations during my experi- 
ence with yacuum bulbs and tubes, 
which could not be accounted for in 
any plausible way on any theory of 
vibration as far as I could judge, I 
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the bulb. It was found advantage 
for a number of reasons to extend 
Wrapping a good distance beyond th 
neck, on the inside and outside a 
well, and to place the seal-off in the 
narrow neck, On other occasions I 
have dwelt on the employment of an 
electrostatic screen in connection with 
such single-terminal bulbs. In the 
present instance the screen was prefer- 
ably formed by a bronze painting s, 
slightly above the aluminum electrode 
and extending to just a little below 
the wrapping of the wire, so as to 
allow seeing constantly the end of the 
wrapping. Orelse a small aluminum 
plate s, Fig. 2, was supported in the 
inside of the bulbabove the electrode. 
Phis static screen practically doubles 
the effect, as it prevented all actior 
above it. Considering, further, t) 
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” FAviog ob xpected If “for the sake of simplicity, we 
pei ay ea i Ig in assume aspherical bulb and cectron 
Jalan as 2p aa «the radiation will be uniform of a 
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cated in your issue ofa ephere of radius D, drawn ey 1 
x the electrode, will ‘receive an equal 
quantity of rays. The total surface 
As,for of this sphere will be 4"D*. ‘The 
object, the shadow of which is to be 
taken, may have a small areaa,which 
gets only an insignificant part of the 
total rays emitted, this part being 
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was lifted up so as to 
half.spherical bottom’ 
Thebulb was placed as exactly as it 
was practicable in the center, so that 
both hulves of the Feflecting plate 
were eqnally exposed to the rudiations, 
Having failed to obtain, in former 
experiments, a record for iron owir g 

to an oversight, I tried to ag ertain 
tits position in the series by compar- 
¢ ing it with copper, using a plate 
» made up of iron and copper. The 
- @xperiments showed that iron re. 
q@ flected about as much as copper, but 
which metal reflected better was im- 
possible to determine with 
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deflector, by the same method. Three 

experiments were performed, and in 

each case the metals behaved Dearly 
K alike, but tin appeared just a trifle 
better. Finally I investigated the 
Properties of magnesium as compared 
ig With zinc. In fact, the experiments 
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little better. 


y stating t 
case was_ 
while the 
than one 


this, that 
he 


» in view of 

ation of the 

ployed, and 

pparatus which 

l_the defects of 

The time of the ex- 

posure I have found Practicable to 

Teduce toa few minutes by the help of 
a fluorescent paper, 

In my previous communications I 
have barely hinted at the practical 
importance of the use of suitable 
Teflectors. One would be apt toc 
clude that, since, under the con- 
ditions of the Previously described 
experiments, zinc, for instance, re- 
flected only’ three per cent of the 
incident rays, the ain secured by the 
employment of such zinc reflector 
would be small. This, of course, 
would be an erroneous conclusion. 
First of all it should be remembered 
that in the instances mentioned before 
the angle of incidence was 45 degrees, 
and that for larger angles a much 
greater portion of the rays would be 
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Concluded from page 1x3.) 
ever, effected it very powerfally, An 
impression of the hand was taken at 
adistance of about gix feet from the 
bulb with an oxposure of loss than 
one minute, and even thon it was 
found that the plate was overexposed, 
I then took an impression of the 
chest of a man at a distance of 12 
feet from the end of the tube, ex pos- 
ing five minates. Tho developed 
Plate showed the ribs clearly, but the 
outlines were not sharp. Next, I em- 
ployed a tabe with a zinc reflector, as 
before described, takingan impression 
of the chest of an assistant at a dis- 
tance of four feet from the bulb. 
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saving in its manufacturing cost 
besides securing other and equally 
important advantages, 


Tesla’s latest investigations of the 
many interesting scientific questions 
arising from the Roentgen ray dis- 
covery are published in this issue. 
No atep in the various stages that 
he has so far presented to the readers 
of the ELectricaL Review is more 
interesting or suggestive. The rela- 
tion which he demonstrates to exist 
between the series obtained by arrang- 
ing the metals according to their 
reflective power and Volta’s contact 
series in air, proves that the rays 
emitted from the bulb are not an 
isolated phenomenon, but are emitted 
everywhere. Particularly suggestive 
is the observation that all conductors 
emit streams similar to those dis- 
covered by Roentgen, and that th 
sun and other sources of radiant 
energies must pour forth rays of the 
nature of the cathode. those 
devoted chiefly to the practical ap- 
plications of Roentgen’s discovery, 
Tesla’s latest observations with 
fluorescent screen; showing that ever 
the heart can be seen, will appear 


most promising, while his inve 


tion of the important effe | discovered 
by Prot. J 
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Further investigations concerning 
the behavior of the various metals in 
regard to reflection of these radiations 
have given additional support to the 
opinion wh I have before expressed 
namely, that Volta’s electric cont 
series in air is identical with th 
which is obtained when arranging 
the metals according to their powers 
of reflection, the most electro-pc 
metal being the best reflector 
fining myself to the metals easily ex- 
perimented upon, this series is 
magnesium, lead, tin, iron, copper, 
silver, gold and'platinum. The last 
named metal should be found to be 
the poorest, and s one of the 
best, reflectors. This relation is ren 
dered still more interesting and su 
gestive when we consider that this 
series is approximately the sam 
which is obtained when arranging 
the metals according to their energies 
of combination with n, as calcu- 
lated from their chemical equivalents. 

Should the above re 
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justified to draw the foll 
clusions: Firsé, the highly 
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to say the 
Be- 
hat there 


dence of that kind is 
least, extrem | 


dt 


is always a difference of 
up between two metal 5 
distance and in the path of the rays 
issuing from an exhausted balb. 

Now, since there exists an eleotric 
pressure or difference .of potential 
between two metals in close prox- 
imity or contact we must, when con- 
sidering all the feregoing, come to 
the fourth conclusion, namely, that 
the metals emit similar streams, and 
1 therefore anticipate that, if a sensi- 
tive film be placed between two plates, 
say, of magnesium and copper, a true 
Roentgen : yw picture would be 
obtained after a very long exposure 
ia the dark. Or, in general, such 
picture could be secured whenever 
the plate is placed near a metallic or 
conducting body, leaving for the 
present the insulators out of consid- 
eration. Sodium, one of the first 
of the electric contact ser 
not yet experimented upon, 
give out more of such streams than 
even magnesium. 

Obviously, such streams could not 
be forever emitted, unless there isa 
continuous supply of radiation from 
the mediam in some other form; or 
possibly the streams which the bodies 
themselves emit are merely reflected 
streams coming from other sources. 
But since all investigation has 
strengthened the opinion advanced 
by Roentgen that for the production 
of these radiations some impact is 
required, the former of the two pos- 
sibilities is the more probable one, 
and we must assume that the radia- 
tions existing in the medium and 
giving rise to those here considered 
partake something of the nature of 
cathodie strear 

But if such streams exist al] around 
us in the ambient medium, the ques- 
tion arises, whence do they come? 
The only answer is: From the sun. 
T infer, therefore, that the sun and 
other sources of radiant energy must, 
in a less degree, emit radiations or 
streams of matter similar to those 
thrown off by an electrode in a highly 
exhausted inclosure. This seems to 
be, at this moment, still a poiut of 
controversy. According to my present 
convictions a Roentgen shadow pict- 
ure should, with very long exposures, 
be obtained from all sources of radiant 
energy, provided the radiations are 
permitted first to impinge upon a 
metal or other body. 

The preceding considerations tend 
to show that the lumps of matter 
composing & cathodic stream in the 
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differenco was noted in any case 
I therefore conclude that the matter 
composing the Roentgen rays door 
not suffer further dogradation by 
impact against bodies. One of the 
most important tasks for the oxperi- 
thenter remains still to determine 
what becomes of the energy of these 
rays. In a number of experiments 
with rays reflected from and trans- 
mitted through a conducting or insu- 
lating plate, I found that only a small 
part of the rays could be accounted 
for. For instance, through a zinc 
plate, one-sixteenth of an inch thick, 
under an incidentangleof grees, 
about two and one-half per cent were 
reflected and about three per cent 
transmitted through the plate, hence 
over 94 per cent of the total radiation 
remain to be accounted for. All the 
tests which I have been able to make 
have confirmed Roentgen’s statement 
that these rays are incapable of rais- 
ing the temperature of a body. To 
trace this lost energy and account for 
it ina plausible way will be equiva- 
lent to making a new discovery. 

Since it is now demonstrated that 
all bodies reflect more or less, the 
diffusion through the air is easily 
accounted for. Observing the tend- 
ency to scatter through the air, I have 
been led to increase the efficiency 
of reflectors by providing not one, 
but separated successive layers for 
reflection, by making the reflector 
of thin sheets of metal, mica or other 
substances. The efficiency of mica 
as a reflector I attribute chiefly to 
the fact that it is composed of many 
superimposed layers which reflect in- 
dividually. These many successive 
reflactions are, in my opinion, also 
the cause of the scattering through 
the air. ” 

In my communication to you of 
April 1, I have for’ the first time 
stated that these rays are composed 
of matter in a “ primary” or element- 
ary condition orstate. Ihave chosen 
this mode of expression in order to 
avoid the nee of the word ‘‘ether,” 
which is usually understood in the 
sense of the Maxwellian interpreta- 
tion, which would not be in accord 
with my present convictiona in regard 
to the nature of the radiationa, 

An observation which might be of 
some interest the following: A 
fow years ago I described on one 
occasion a phenomenon obseryed in 
highly exhausted bulbs, It isa brush 
or stream issuing from a single elec 
trode under certain conditions, which 
rotates very rapidly in consequence 
of the action of the earth’s magnet- 
ism. NowT have recently observed 
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as from a t 


r, even in 
Rive 
my experimen d to 
tain whether 
between the of 
and flesh could be obtainec 
ing currents of extremely h 
quency, but I have been 
discover any such effect which wo 
be dependent on the frequen 
the currents, although the latter y 
varied between as 
possible. But it 
more intense the ac 
the shad obtai 
the distan 
furthermore of test in 
or the clearness of the shado 
that the rays should be pas 
some tubular reflector, which re 
them sensibly parallel 

In order then to bring out 
detail as possible on a sensiti 
we have to proceed in precisely 
same way as if we had to deal w 
flying bullets hitting against a wa 
composed of parts of different densi 
with the problem before us of produ 
ing as large as possible a difference in 
the trajectories of the bullets-which 
pass through the various parts of th 
wall. Manifestly, this difference will 
be the greater the greater the velocity 
of the bullets; hence, in order to 
bring out detail, very strong radia 
tions are required. Proceeding on 
this theory Ihave employed exception- 
ally thick films and developed very 
slowly,and in this way clearer pictures 
have been obtained. The importance 
of slow development has been first 
pointed out by Professor Wright, of 
Yale. Ofcourse, if Professor Henry 

ion of the use of a fluorescent 

contact with the sensitive 

film is made use of, the process is 

reduced to an ordinary quick photo- 

graphic procedure, and the above 
consideration does not apply. 

It being desirable to produce as 
powerful a radiation as possible, I 
have continued to devote my atten- 
tion to this problem and have been 
quite successful. First of all, there 
existed limitations in the vacuum 
tube which did not permit the apply- 
ing of as high a potential as I desired; 
namely, when a certain high degree 
of exhaustion was reached a spark 
would form behind the electrode, 
which would prevent straining the 
tube much higher. This inconven- 
ience I have overcome entirely by 
making the wire leading to the elec- 
trode very long and passing it through 
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TESLA'S LATEST ROENTGEN RAY 

INVESTIGATIONS, 

(Concluded from page 207.) 
thick glass tube ¢ The tube was 
closed in front by a diaphragm d of 
pergament, and by ubber plug P 
in the bac The plug was provided 
with two holes, into the lower one of 
which a glass tube /,, reaching to 
very nearly the end of the bulb, was 
inserted. Qil of some kind made 
to How through rubber tub rfrom 
a large reservvir R, placed on an ad- 
justable support S, to the lower reser- 
voir R,, the path of the oil being 
clearly observable from the drawing. 


By adjusting the difference of the 


level between the two reservoirs it 


mitted the o 
during 1} 
which the 
sealed, was 
be shift 
tc 


action. The plug P, in 
conductor ¢ was tightly 
© arrauged that it could 
d in and out of the tube Z, 
ary the thickness of the oil 
d by the rays, 
‘ e obtained ‘some results with 
this appa vhich clearly show the 
advantage of such disposition, For 
instar t a distance of 45 fect from 
1 of the bulb my assistants and 
y could observeclearly the fingers 
the hand through a screen of 
tungstate of calcium, the rays tray- 
ersing about two and one-half inches 
of oil and the diaphragm d, It is 
cabla with such apparatus to 
photographs of small objects at 
distance of 40 feet, with only # 
¥ minutes exposure, by the help 
P sor Henry thod. But, 
hout the use of a fluorescent 
T, short exposures are prac- 
fe, 80 that I think the use of 
ye method is not essential for 
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shadows has been proposed to mo by 
Mr, B. R, Hewitt He assumed the 
the absence of sharpness of the out- 
lines in the shadows on the screen 
was due to the spread of the fluores 
cence from eryatal ryata He 
proposed to avoid this by using « thin 
aluminum plate with muny parallel 
grooves. Acting on this suggestion, 
I made some experiments with wire 
gauze, and, furthermore, with ac 
made of a mixture of @ fluorescer 
with a non-fluurescent powder. 
I found that the general brightness o! 
the screen was diminished, but that 
with a strong radiation the shadows 
uppeured sharper Lt lea might 
be found capable of lapplication. 
By the use of the above apparatus 
I have been enabled to examine much 
better than before the body by means 
of the fluorescent screen. Presently 
the vertebral column can be seen 
quite clearly, even in the lower part 
of the body. I haye also clearly noted 
the outlines of the bip bones. Look- 
Ing in the region of the heart I have 
been able t it uomistakably 
The und appeared much 
and this difference in the 
intensity of the shadow and surround- 
ing bas surpri me, ‘Ihe ribs I 
could now see on a number of occa- 
Slous quite distinctly, as well as the 
shoulder bones. OF cour 
no difficulty whatever in 
the bones of all limbs. { noted cer- 
tain peculiar effects which I at- 
tribute to the oil For instance 
the rays passed through plates of 
metul over one-eighth of an inch thick, 
und in one instance [ could see quite 
early the bones of my hand through 
heets copper, iron and brass of a 
thickness of nearly one-quarter of an 
inch. Througl herays seemed 
to pass with such freedom that, loo 
ing through the screen in a direction 
at right angles to the axis of the 
tube, the action was most intense, 
although the rays had t through 
& great thickness of and oi 
A gloss slab nearly one-half of an 
inch thick, held in front of the 
ep, hardly dimmed the fluo 
roscer When holding the screen 
in front of the tube at a distance of 
ab three foot, the head of an ussist- 
ant, thrust between the soreen and 
the tube st but a feeble shadow. 
If appeared some timea as if the 
bones and the flesh were 
transparent to the radiations py 
through the oil. When very clo 
the bulb, the screen was illuminat 
through th f an aasiatant « 
strongly when @ hand wa 
Jd clearly note 
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During my study of the behavior 
of ojlsand other liquid insulators, 
whioh I am still continuing, 
't hasoccurred to me to investigate 
the important effect discovered by 
Prof. J. J. Thomson. He announced 
sometime ago that all bodies traversed 
y Roentgen radiations become con- 

of electricity. I applied a 
sensitive resonance test to the inves- 
tigation of this phenomenon in a 
manner pointed out in my earlier 
writings on high frequency currents. 
A secondary, preferably not in very 
close inductive relation to the primary 
circuit, was connected to the latter 
and to the ground, and the vibration 
through the primary was so adjusted 

As 
erable 
mall bodie 


variations of 
on the latter. Placing a te 
box of wood filled with o 
attaching it to the terminal, I adjusted 
the vibration through the primary 
that resonance took place with 
bulb liating Roentgen rays to 
extent. I then chan 
the conditions so that tl oul 
very active in the production of 
rays. The oil should have r 
according to Prof. J. J. T 
5 ment, become a conduc 
very marked change in the vibration 
should have occurred. ‘This was 
found not to be the case, so that w 
must see in the phenomenon 
ed by J. Thomson only a 
further evidence that we have to deal 
here with streams of matter which, 
the bodies, carry away 
ical charges. But the bodies do 
come conductors in the common 
acceptance of theterm. ‘The method 
T have ved is so delicate that a 
mistake is almost an bili 
SOLA TESLA. 
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Law Battery Burned 


The new plant of the Law Battery 
Company, at Cranford, } 
burned out on April 1s. The heavy 
machinery was no 
other losses arc 
surance. The company 
to fill orders as 
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goulvu, was sv ped ™* 
be shifted in and out of the tubgé, 
a0 as to vary the thickness of the oil 
traversed by the rays. 

T have obtained some results with 
this apparatus which clearly show the 
advantage of such disposition. For 
instance, at a distance of 45 feet from 
the end of the bulb my assistants and 
myself could observe clearly the fingers 
of the hand through a screen of 
tungstate of calcium, the rays tray- 
ersiug about two and one-half inches 
of oil and the diaphragm d. It is 
practicable with such apparatus to 
make photographs of aimiaihiobiecta at 
a distance of 40 feet, with only a 
few minutes exposure, by the help 
of Professor Henry’s method. But, 
even without the use of a fluorescent 
powder, short exposures are prac- 
tioable, so that I think the use of 
the above method. is not essential for 
quick procedure. I rather believe 
that in the practical development of 
this principle, if it shall be necessary, 
Professor Salvioni’s suggestion of a 
fluorescent emulsion, combined with 
a film, will have to be adopted. This 
is bound to give better results than 
an independent fluorescent screen, 
and will very much simplify the 
process. I may say, however, that, 
since my last communication, con- 
siderable improvement has been made 
in the screens. The manufacturers 
of Edison’s tungstate of calcium are 
now furnishing screens which 3 
fairly clean pictures. The powder 
is fine and it is more uniformly 
distributed. I consider, a 
the employment of a softer and 
thicker paper than before is of 
advantage. It is just to remark 
that the tungstate of calcium:has also 
proved to be an excellent fluorescent 
in the bulb, I tested its qualities for 
such use immediately and find it so 
far unexcelle ther it will be 

9 for a Jong time remains to be seen, 

ws reaches ug that several fluores- 
cent bodies, better th the cyanides, 
have been discovered abroad, 

Another improvemen 
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to pass with such freedom that, look- 
ing through the screen in & direction 
at right angles to the axis of the 
tube, the action was most intense, 
although the rays had to pass through 
a great thickness of glass and oil 
A glass slab nearly one-half of an 
inch thick, held in front of 
soreen, hardly dimmed the 
rescence. When holding the s 
in front of the tube ata dist 
about three feet, the head of 
ant, thr eon the so 
the tube, t bat a feet 
It appeared some tim 
bones and the flesh 
transparent to the r 
through the oil. Whe 
the bulb, the scree 
through the body 
strongly that, when ® 
moved in front, I could clearly 
the motion of the hand through the 
body. In one instance I could even 
distinguish the bones of the arm. 
Having observed the extraordinary 
transparence of the in some 
instances, I at first s d. that 
the rays might be vibratior f 
high pitch, and that the oil had in 
some way absorbed a part of them. 
This view, however, became unten- 
able when I found that at a certain 
distance from the bulb I obtained a 
sharp shadow of the bon 
latter observation led me 
usefully the i 
pressions on 
such case it 
determine by 
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clusions: Firs/, the highly exhausted 
bulb emits material streams which, 
in pinging ona motullic surface, aro 


reflected; second, these streams are 
formed of matter in some primary 
or elementary condition ; third, these 
material streams are probably the 
same agent which is the cause of the 
electro-motive tension between metals 
in cloge proximity or actual contact, 
and they may possibly, to some extent, 
determine the energy of combination 
of the metals with oxygen; fourth, 
every metal or conductor is more or 


less a source of such streams ; /i, 
these streams or radiations must be 
produced by some radiations which 
exist in the medium; and sixth 
streams resembling the cathodic 
must be emitted by the sun and 
probably also by other sources of 
radiant energy, such as an are light 
or Bunsen burner. 

The first of these conclusions, a 
suming the above-cited fact to be cor- 
rect, is evident and uncontrovertible. 
No theory of vibration of any kind 
would account for this singular rela- 
tion between the powers of reflection 
and electric properties of the m 

projected matte 
ntact with the ref 
afford the only plan 
explanation, 

The d conclusion is likewise 
obvious, since no difference 
is observed by ployi 
qualities of glass 
trodes of differ 

BP asd 
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TESLA’S IMPORTANT | ABY; 


HIS REMARKABLE ACHIEVEMENTS bith 
VACUUM TUBE LIGHTING, 


A representative of the HLROTRIOAD, 
Ruyinw visited the laboratory of Mri 
Tesla last woek and found him en- 
gaged in putting the final touches to 
certain improvements in vacuum tube 

lumination, He was enthusiastic 
as to the results arrived at to such a 
degres that he expressed his positive 
confidence as to having made very 
important advances, 

While reluctant to speak at present 
extensively on the subject of his 
most recent investigations, he au- 
thorized the statement to the effect 
that he has been most successful in 
several lines of work he has been 
following up for a long time, only 
temporarily by the 
lamented destruction of his laboratory 
by fire-about a year ago. 

When asked about his often-men- 


interrupted 


tioned oscillator he said that a com- 
mercial machine is now bei) 
pleted with which he expe: 
thia 


g com- 
8 to show 
the superiority of ode of 
generating electricity. 

He further stated with 


elation that in the study of 


evident 
the 

n phenomenon he bas made 
great progress, s0 much so that he is 
now able 
Edison 


rec 


to perceive through 
improved Hoentgen 

ntly purchased from Ayleworth & 
Jackson, of this city, the heart of an 
assistant so clearly as to note its ox- 
pansions and contractions, In some 
instances he could locate 
de 


persons. 


evident 
ts in the lungs of a number of 


As to his continuous efforts to im- 
ays! 
tubes, with 
tified duri 

said that)he has been more successful 
tham he had ever dared to hope, His 


prove hii of lighting by vacuum 


ch he has been idon- 


a number of years, ‘les! 


two yearsiago, 
When asked, Mr 
explanation ofthe pistute, speaking 
with deep feéling, that the volume 
he was reading wie one of the 
Scientifio Papers,’ of Maxwell, 
given to him as a token of friendehip 
by Profeseor Dewar; the chair a gift 
of his warmest fi Mr. E. D. 
Adame; and as to the er coil to 
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the ontset olozely followed the prom: 
ising work of Nikola Tesla, We had 
the privilege of annonnoing in) 1888, 
for tho first time, Tesla’s Inveatigay 
tions in a ayatem of olectria lighting, 
Early in 1888 'Wwo were! the first! to 
Announce his epochal discovery of the. | 
multiphase system of power {randt) 
mission, and since that time it hae! 
been our pleasant duty to. keep our 
readers well informed on the varioné 
Subjects of his important’ researches, 
of which we only mention h 
Contributions to the great di 

of Roentgen, which were exclusively 
published in our columns. It i 
fore, no small eatistact 
first record another 


, there. 
n for ua tonow 
nifichotadvance 
of this indefatigable worker, Eyer 
since Tesla showed in his memorable 
lecture before the American Institute 
of Blectrical Engineers, five years 
ago, the fascinating experiments with 
vacuum tubes, he hus untiringly 
labored on, simplifying and imp 
his methods, not for a moment ¢ 
by other taske—nor eve 
by 80 great a calamity as 
nt destruction of his lubora- 
tory—from the problem of producing 
an efficient and practical system of 
nations 
rdreeult of Tesla’ec 


earnest efforts could be shown than 


electrical illux 
Ne mordimy 


that which is outlined in our present 
issue. ‘Tho portrait of the great 
inyentor, which, especially in view of 
the extraordinary way in which it 
was obtained will not fuil to interest 
the scieutific world, is a striking 
illustration of what he has done. 
Surely, pince ho hag produced a 
vacuum tube which js capable ‘of 
supplying any volume of light desired, 
even more than a powerful are light, 
wo oan not hesitate to express our 
positive conviction that the introduc- 
ion of a more perfect illuminant is 
near at hand. 
——_ 
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tthe EuzctardaL Ra has from 
the outset closely followed the prom- 
ising work of Nikola Tesla. We had 
the privilege of announcing in 1886, 
for the first time, Tesla’s inveatiga- 
tions in a system of electric lighting. 
Early in 1888 we were the first to 
announce his epochal discovery of the 
multiphase system of power trans- 
mission, and since that time it has 
been our pleasant duty to.keep our 
Teaders well informed on the various 


as follows: 


subjects of his important researches, 
sctbabes;, with which ne: 
tified during a number of yea: 


he will not be 
5 ECA 


thaw be had ever dared to hope. His 
© methods of conversion from ordinary 
to’ tiigh-frequency. currents ‘ate ten- 
dered simple in the extrem 
devices are thoroughly reliable 
-Feguiré'no attention. Last, but most 
important of all, he has succeeded in 
increasing candle-power of the 
_fabes; to: any intensity 


2 and most telling 


result of the advances he has made in 
the lasf direction iss portrait,-which 
be has reluctantly allowed us to use, 
and. which was obtained by two 
seconds’ exposure to the light of a 
single vacuum tube of amall dimen- 
sious, ‘Tesla stated farther that 
photographe obtained, by the light.of 
such powerful tubes show an amount 
of détail ‘whieh no picture taken. by 
the san.or flash Jight is capable of 
disclosing: "This feature iv only 
Was obtained wiii 1QU Jus bo Interest rik 
the scieutific world, is a striking - 
meeting with 
ing from 
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illustration of what he has done. 


Surely, since he has produced a 
vacuum tube which is capable of 
supplying any volume of light desired, 
even me han a powerful arc light, 


we can not hesitate to express our 
ve conviction that the introduc- 
a more perfect illuminant is 


pear at hand. 
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ordinary manner , 

graph was taken, he would fot have 
given this.explanation even to such 
an important personage as the repre- 
sentative of the ELectnicai REVIEW. 


The Western Electrician felicitates 
itself on getting its issne’of May.9 to 
New York’on May 2.. This’ western 
enterprise is-@ ‘question merely of 
dating ahead—and becatse of the 
news andup-to-date information, that 
does hot, but should, ‘éppéeir appeals 
solely to the amiable minds to be 


found.in the editorial. office. of our, 


biue-countenanged contemporary, 


ints 
been a me 
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tified during a number of years, Tesla 
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thaw he had ever da: 


isubstantial respect. 


said that he has been more successful 
tohope. His 


compan 
ool i will bot change 


le or character of spparatns 
manufactured at the works in any 
The . patent 
agreement has-been under consid- 
eration long enough to. warrant the 
belief that it will result in a con- 
siderable increase in business for the 
two -companies and a 
prices. The directors 
Various reasons, formulated any defi- * 
nite plan for correcting the impair- 
ment of capital. The preferred 
shareholders have recently taken up 
ao for formal conside: 
al not impossible that so 
plan of dealing with the matter may 
be outlined at an early date. 
— 


Mr, W. J. Oamp, of. Montreal, 
electrician ofthe Canadian Pacific 
Salegrarh, was 8 New York. visitor 
last week, conferring with Eleotri 
F. W. Jones, of the Postal: Telegraph; 
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until, when the point o wae 
the luminous part haddwind 
toa small point. Moving 
a few millimetres beyond 
small dark apot to 
widened into a circle 
larger and larger in the sam 
as the distance from the b 
increased (see S), until, at o 
ciently large distance, the dark 
covered the entire screen, This ex 
periment illustrated in beautiful 
way the propagation in straight line 
which Roentgen originally proved by 
pinhole photographs. But, besides 
this, an important point was noted 
namely, that the fluores ent glass wall 
emitted practically no rays, whe 
had the platinum not been present, 
it would have been, under similar 
conditions, an efficient source of 
the rays, for the glass, ev by 
weak excitation of the bulb, was 
ron heated. Ican only explain 
tho absence of the radiation from 
the gla by assuming that the 
matter proceeding from the surface 
of the platinum sheet was alread 
in a finely divided state when it 
reached the gl A remark- 
able fact is, also, that, y 
weak excitation of the bu 
of the dark circle were very sharp, 
which speaks strong! uinst dil 
fusion, By exciti the bulb very 
strongly, the bac nd becam 
rightor and the sl $ fainte 
though it continu X 
ble even then. 
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} y itable construct 
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country 
le Wells, 
Tabora- 
besides 


command of photography is another 
of his accomplishments. 


An insulating material for wires is 
manufactured by Anderson, of Stock- 
holm, by treating a fatty oil—such as 
resin oil—with 20 to 80 per cent of 
concentrated sulphurio acid at a low 
temperature. ‘To this is added cellu- 
lose or moistened cotton, and the 
whole is heated to 110 degrees centi- 
grade, and pulverized sulphur is 
added, whioh is followed by a reaction 
which completely changes the con- 
sistency of the material. A further 
large quantity of sulphur is added, 
and the material is then poured into 
cold water, after which it is rolled 
betwoen cylinders and combined with 
rubber, gutta-percha, resin or paraf- 


fine, according to the purpose for ” 


which it is to be used. 


There have been several peculiar 
trolley accidents in Brooklyn recently. 
In one instance a young lady had her 
jawbone broken by the end of the 
pole of a beer wagon, tearing her face 
horribly. Again, a boy, frightened 
by the burning out of a fuse, jumped 
off the car and was severely cut. He 
is suing for $5,000 damages. 


One Thomas 8. Wentworth is pre 
dent of the South Peacock Mining 
Company, organized in Berwick, Me., 
with a capital of $500,000, of which 
$35 is paid in, to carry on a mining 
and electric light and power plant. 
This Peacock company can’t do much 
stratting until some more cash is 
paid in. 


a 

The « Bridging Bell’’ Patent. 
To THe Epson oF Execrmoat Revixw 

Will you kindly inform me throu 
the columns of your yaluable paper 
or by nail whether the “bridge bell” 
or method of connecting telephones 
“in multiple” is covered by 

I haye seen many inquiries of this 
kind in your paper and, therefore, 
venture to ask this, 

Lorp. 


Limerick, Me. 


This patent is owned by the Western 
Electric Company, New York and 
Chicago. 


INTEREST- 

ING FEATURE OF THE X-RAY 

RADIATIONS. 
To Tum orton ov Exgorntcat Review: 

The following observations, made 
with bulbs omitting Roentgen radi- 
ations, may be of yulue in throwing 
additional light upon the nature of 


Dragnam 


these radiations, as well ag illustrat- 
ing better properties already known. 
In the main these observations agree 
with the views which have forced 
themselves ppon my mind from the 
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STEER 
outset, namely, that the 


of streams of minute materi ial paw 
ticles projected with great velocity.:: 


In numerous experiments I have found 
that the matter whi 

within the bulb, causes the formation 
of the rays, may come from either of 
the electrod Inasmuch as the J 
tor ar 

to a mark ems more 
ime that the projected 


plag 8 
matter co: of 


the elec- 


can not 
© this con- 
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inclosed insulated bod 
wall. When the matte 
from electrode, after 
obstacle, is thrown 
another body, as the wall of the bulb, 
the place of second im- 
a very feeble source of the 


against a 


Th 
appre 
nexed fi 


and other facts will be better 
ated by ferring to the an- 

ure, in whicha form of tube 
d in a number of my ex- 
The general form is that 

previous occasions. A 
electrode ¢, consisting of a 
iluminium plate, is mounted 
» provided with a 
s usual, anc nled 
he ends of a straight tube 
, about fi imetres in diameter 
and 30 centimetres long. The other 
end of the tube is blown out into a 
thin bulb of aslightly larger diameter, 


described « 


onductor 
wrap} 


in one of 


and near this eud is supported on a # 


a 


14 
glass stem s a funnel f of thin 
pluticum sheet. In such bulbs I 
have used a number of different metals 
for impact with a view of increasing 
the intensity of the rays aod also for 
the purpose of reflecting and concen- 
trating them. Since, however, in a 
later contribation, Professor Roentgen 
has pointed out that platinum gives 
the most intense rays, I have used 
chiefly this metal, finding a marked 
inorease in the effect upon the screen 
or sensitive plate. The particular 
object of the presently described con- 
struction wasto ascertain whvther the 
rays generated at the inner surface of 
the platinum funnel f would be 
brought to a focus outside of the 
bulb, and further, whether they 
would proceed in straight lines from 
that point. For this purpose the 
apex of the platinum cone was ar- 
ranged to be about two centimetres 
outside of the bulb at o. 

When the bulb was properly ex- 
hausted and set in action, the glass 
wall below the funnel f became 
strongly phosphorescent, but not uni- 
formly, as there was a narrow ring 
rr on the periphery brighter than 
the rest, this ring being evidently 
due to the rays reflected from the 


platinum sheet. 
Placing a fiuorescent screen in con- 


tact or quite close to the glass wall 
below the funnel, the portion of the 
screen in the immediate neighbor- 
hood of the phosphorescent patch 
was brightly illuminated, the outlines 
being entirely indistiz Receding 
now with the screen from the bulb, 
the strongly illuminated spot became 
amaller and the outlines sharper, 
until, when the point o was reached, 
the luminous part had dwindled do 
to a small point. Moving the ser 
a few millimetres beyond o caus 
nall dark spot to appear, whic 
idened into » circle and became 
and larger in the same measure 
distunce from the bulb was 
xd (see $), un at a sufti- 
cien arge distanco, the dark « 
overed the entire screen. This ex- 
periment illustrated a beautiful 
way the pre tion 8 ht lines, 
which Roentgen originally proved by 
pinhole photographs. But besides 
this, an imp it point was noted; 
namely, that the rescent glass wall 
emitted practically no rays, wh s 
had the p 0 t been pre 
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Bridging Bell”’ Patent, 
Rm OF ELECTRICAL Review ; 

kindly inform me through 
nus of your valuable paper 
whether the ‘bridge bell” 
h of connecting telephones 
ple” is covered by patent ? 
een many inquiries of this 


our paper and, therefore, 
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DtaGRaM ILLUSTRATING TESLA's 
EXPERIMENT, 


the electrodes. Inasmue’ 
ter aro by continued use d 
to a marked degree, it 
plansible to assume that t 
matter consists of parts 
trodes themselves rather 
Howeve 
ervations, upon which 
dwell at present, lead 

lusion. The lumps 

matter are by impact f 
tegrated into particles g 
to be able to pass throt 
of the bul 
particles from the walls 


residual yas. 


b, or else they 


bodies, against which 
jected. At any rate, ar 
consequent shatfering 
lutely necessary for thi 
of Roentgen rays. The 
there be any, is only t 
impressed by the appar: 
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The principal source o 
invariably the place of 
within the bulb, wheth 
anode, as in some forms « 
inclosed insulated body, 
wall. When the matte 
from an electrode, af 
against an obstacle, is th 
another body, as the wal 
for instance, the place o 
pact is a very feeble 
rays 

These and other facts 
appreciated by referrinj 
nexed figure, in whicha 
is shown used in a numb 
periments. The genera 
described on previous © 
single electrode e, con 
massive aluminium plate 
on a conductor ¢, prov 
glass wrapping zw as uane 
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ROENTGEN RAYS. 

In our present issue we publish 
another important communication 
from Mr. ‘Tesh 1 to the 
Roentgen rays. r. Tesla has worked 
ceaselessly, and in his artic exclu. 
sively published in our columns, he 
has made most valuable contributions 
to the knowledge of this fascinating 

His opinions y the 
greate as they are sup- 
ported i experimental 
evidence, and as insi 
phenomena has proved to be true 
What services has he not rendered 
to science and industry merely by his 
demonstrations of the action of air 
or gases in condensers and high- 
tension transformers! His present 
contribution is, in part, # summing 
up of the observations ulready made 
by him, and is particularly important 

substantiates the 
ideas originally expressed by Professor 
Roentgen. 

Mr. ‘Tesla brings forward many 
convincing arguments to show that 
these rays consist of streams of matter 
in some primary condition, which i 

tain extent, equy 
saying that they are streams of ether 


into which the matter is di 
the violent impa 

Ther opened up a wonder 
ful possibility of transformation of 
matter into its primary constituents, 
neyer before contemplated or thought 
possible, and it safe to say th 
more absorbing subject for study ¢ 
investigation could not be found 
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VII—THE ENTIRE 

FRAC 
and other features 
light wa has, 
announcement, not yet been satis 
factorily explained. A trace at least 
of such an effect would found if 
le rays were transverse vibrations. 


since Roentg« 


VIII—THE DISCHARGE OF CONDUCTORS 
the rays shows, in so far as I have 

been able to follow the research 
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tion, with apparatus excellen: 


come to th 
wlready 


conclusion 

imated in my 

s to your 

journal, and which T now find 
e to pronounce without hes 

tion, that the original hypothesis of 

Roentgen will be confirmed in two 
articulars: first, in regard to the 
longitudinal character of the disturb- 

ances; second, in reg: 

medium concerned in their propaga- 

tion. The present exp 

views is made 

of preserving a faithful 

what, to my mind, appears to 

true interpretation of these new 

ep tant manifestations of e 

ecent observations of some 
radiations from novel sources by 


former 
med 
our- 


the 

Roentgen rays, 

KS given additional weight to the 

i Aoromente on behalf of the theory 


e. The exit from the 
however, the more likely to occur, as 
the lumps of matter must be shattered 
till much smaller part 
y experiments 


the imp: 
, be- 
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on reflection of the Roentgen ra: 
rted, which, with pow 
be shown to 

of incidenc 

molecule 


ich, 
Kelvin’s ideal 
se the lu are dis- 
solved, and that in the 


first hypothesis will be 
In such case there can 
» NO question of waves 
e longitudinal assumed 
in my opinion, the 
must be very small—that of 
the electro-magnetic vibrating ays- 
not more than afew 
d. If such pi 
transformation do e pl 
be difficult, if not impossible, to deter- 
mine the amount of en 
in the radiations, and th 
ment that this amount is ve 
should be received with some 
As to the rays exhaustively studied 
by Lennard, which have pro’ 
the nucleus of these great reali 
I hold them to be true cathodic 
streams, projected through the wall of 


nfirmed. 
be, of 


Upon the disappearance of the first 
fluorescence the rarefaction increases 
slowly, this being a necessary result 
of particles being projected from the 
electrode and fastening themselves 
upon the wall. ‘These particles ab- 
sorb a large portion of the residual 
gas. The latter can be again freed 
by the application of heat to the bulb 
rwise. So much of the effects 

hese i: In 


tual expulsion of matter, 
r this speak following fac 
(a) the exhaustion is q 
iF 


iges outwardly ; (g) 

exhaustion takes place, in some 
cases, even if a small perceptible hole 
ig pierced through the glass; (h) all 


tending to impart a greater 
to the particles hasten the 
s of exhaustion. 
BETWEEN 
ITY. 
e important fact pointed out 
early by Roentgen and confirmed by 
subsequent research, namely, that a 
body is the more opaque to the rays 
the denser it is, can not be: explained 
as satisfactorily under any other 
assumption as that of the rays being 
streams of matter, in which case such 
simple relation between opacity and 
density would necessarily exist. ‘This 
relation ia the more important in its 
bearing upon the nature of the rays, 
as itdoes not at all exist in light- 
giving vibrations, and should conse- 
enter not be found to so marked a 
egree and under all conditions with 
ibrations, presumably similar to and 
approximating in frequency the light 
vibrations, 
ttI—D NITION OF SHADOWS ON 
SCREEN OR PLATE» 
When taking impressions or obsery- 


OPACITY 


Dobes grows deeper, Sid 1 
borhvod a place can be found ats 
the definition of the shadow is ol 
est. If the distance is still further 
continually increased, the detail is 
lost, and finally only # vague pea 
is perceptible, showing apparent 
the outlines of the hands 
This often-noted fact di 
entirely with any theory of transverse 
vibrations, but can be easily explained 
o 
near and the yeloc- 
n of particles very 
oth bone and flesh are ensily 
penetrated, and the effect due to the 
difference in the retardation of the 
particles passing through the hetero- 
geneous parts can not be observed. 
The screen can fluoresce only up to a 
certain limited intensity, and the film 
can be affected only to a certain small 
degree. When. the distance is in- 
creased, or, what is equivalent, when 
the ae of the radiation is re- 
duced, the more resisting bones bégin 
to throw the shadow first. cae 
further increase of the distanes the 
flesh begins likewise to stop enough 
of the particles to leave a trace on the 
screen. But in all cases, at certain 
distance, manifestly that which under 
the conditions of the experiment gives 
the greatest difference in the trajecto-- 
ries of the particles within the range 
perceptible on the screen or film, the 
clearest shadow is secured. 


IV—THE RAYS ARE ALL OF ONE KIND. 


The preceding explains the appai 
ent existence of rays of different k 
that is, of different rates of 
as it is asserted. In my opinion, the 
velocity and possibly the size of the 

rticles both are different, and this 
fully accounts for the discordant re- 
sults obtained in regard to the trans- 
parency of various bodies to’ these 
rays, I found, for example, in many 
cases that aluminum was less trans- 
parent than glass, and in some in- 
stances brass appeared to be very 
transparent as compared with other 
metallic bodies. uch observations 
showed that it was necessary, in males 
ing the comparison, totake ri 
equal thicknesses of the bodi 

(Concluded om page &8.) ~ 
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ing- shadows -while 
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taining all other conditions as tearly 
as possible alike, it is found that, the 
emphoyment of ‘more intensé radite 
tipne secures little, if any, advantages 
© zogards the definition of thy 
th 
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are suitable, they afford ideal instru- 
ments. New applications will no 
doubt be found, but it is very prob- 
able that their chief employment will 
be for purposes of lighting by high- 
frequency currents, in which la is 
the recognized pioneer. 

We quote the exact language of the 
ibing a 
for high-frequency 


inventor in d v forms of 
his appliances 


phenomena : 


The object of my present improve- 
ments is to provide a simple, compact 
and effective apparatus for producing 
these effects, but adapted more par- 

icularly for direct application to and 
with existing circuits ing 

»ct currents, such as the ordinary 
nunicipal incandescent lighting cir- 

y in which I acecom- 

so as to meet the require- 
ical and economical 
operation under the conditions 
present, will be understood from a 
general description of the apparatus 
which J have devised. In any given 
eireuit, which for present purposes 
may be Jered as conveying di- 
et currents or those of substant ally 
the character of direct or continuous 
currents, for general pur- 
poses of tration, may 
sumed to be a branch or derived 
; the mains from 
source, 1 interpose 
devices, in the nature 
coil, in order to give to 
high self-induction. I 
provide a circuit controller of 
proper character that may be 
ted to make and break said cir- 
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‘The controlle: 
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for example, as au electro-magnetic 
motor, as shown in Fig 
current either from the main s 
or elsewhere. Around the cont 
C, or,in general,in parallel therewith 
isa condenser H, andi ries with th 
latter the primary K of a transfor 
the secoud I. of which constit 
the source of the currents of hig 
frequen¢ » which may be applied 
many useful purposes, as for elec 
illumination, the operation 
Crookes tut or the production of 
high vacua 
L’ indicates the 
secondary, which may r 
the working circuit 
A more convenient and simy 
arrangement of the apparatus 
shown in Fig. 2. In this 
small motor G, which drives the con- 
troller, has its field coils in derivation 
to the main circuit, and the controller 
Cand condenser H are in parallel in 
the field cirenit between the twe 
coil In such case i coils M 
take the place of the choking « Is B 
In this arrangement, and, in fact, 
generally, it is preferable to use two 
condenser in two 
ange the primary coil 
them. 
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TESLA’S ELECTRICAL OSCIL- 

: LATORS. 

“The important researches and ex- 
periments which Nikola Tesla hasbeen 
earrying on for yeats, and which 
havecreated such a widespread inter- 
est in the scientific world, have culmi- 
nated in the production of thoroughly 
practical and efficient electrical oscil- 
lators or transformers for the con- 
version of ordinary direct or alter- 
nating currents into electrical vibra- 
tions of any desired frequency. In 
five patents, granted to him Septem- 
ber 22, 1896, he shows typical forms 
of his apparatus as adapted to any of 
the usual sources of supply. ‘I'he 
remarkably clear and simple descrip- 
tion of the features involved makes it 
perfectly easy for any one to under- 
stand the operation of these most 
valuable appliances. 

The numerous uses to which these 
high-frequency transformers can be 
put will, we believe, cause their rapid 
and extensive introduction, and it is 
difficult to estimate the benefit which 
will result to science and industry 
from their applications. For lighting 
with phosphorescent bulbs or tubes, 
for the production of Roentgen 
phenomena, for the manufacture of 
ozone, argon and such bodies, for 
electro-therapeutic employment, and 
many uses for which induction coils 
are suitable, they afford ideal instru- 
ments, New applications will no 
doubt be found, but it is very prob- 
able that their chief employment will 
be for purposes of lighting by high- 
frequency currents, in which Tesla is 
the recognized pioneer. 

We quote the exact language of the 
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into the working circuit, a very large 
capacity would ordinarily be required, 
but by the above arrangement the 
curtent of high electro-motive force, 
which is induved at each break of the 
main circuit, furnishes the proper 
current for chatging the condenser, 
which may, therefore, be small and 
inexpensive. Moreover, it will be 
observed that,since the self-induction 
of the circuit through which the con- 
denser discharges, as well as the ca- 
pacity of the condenser itself, may be 
given practically any- desired value, 
the frequency of the discharge current 
may be adjusted at will. 

Fig. 1 is adiagrammatic illustration 
of the apparatus, and Fig. 2 a modifi- 
cation of the same. 

Referring to Fig. 1, A designates 
any source of direct current. In any 
branch of the cirenit from suid source, 
such, for example, as would be 
formed by the conductors A” A’ from 
the mains A’ and the conductors 
K K, are placed self-induction or 
choking coils B B and a ecireuit con- 
troller C. This latter may be an 
ordinary metalhe disk or eylinder 
with teeth or separated segments 
D D,E E, of which one or more pairs, 
as E E, diametrically opposite, are 
integral or in electrical contact with 
the body of the cylinder, so that 
when the controller is in the position 
in which the two brushes F F bear 
upon two of said segments E E. the 
circuit through the choking coils B 
will be closed. The segments D D 
are insulated, and while shown in the 
drawings as of substantially the same 
length of arc as the segments E BE, 
this latter relation may be varied « 
will to regulate the periods of charg- 
ing and discharging, 

The controller C ia designed to be 
rotated by any proper device, such, 
for example, as_am electro-magnetic 
motor, as shown in*Fig. 2, receiving 
current either from the main source 
or elsewhere. Around the controller* 
O, or,in general, in parallel therewith, 
is a condenser H, and inseries with the 
aie imary K of atransformer, 
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With such arrangement it is evident 
that any two adjacent segments ¢c 
become the terminals of an alterna! 
ing current source, so that if two 
brushes H H be applied to the 
periphery of the cylinder, they. will 
take off current daring such portion 
of the wave as the width of fegment 
and position of the brushes may 
determine. By adjusting the position 
of the brushes relatively to the eylin- 
der, therefore, the alternating cur- 
rent delivered to the segments cc 
may be interrupted at any point in 
its waves. 

While the brushes H H are on the 
conducting segments, the current 

hich they collect stores energy in a 
circuit of high self-induction formed 
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cireuit of the condenser will be com- 
pleted simultaneously with the motor 
circuit and interrupted while the 
motor circuit is broken and the con- 
denser being charged. ; 

The discharge circuit contains & 
primary M of a few turns, 
induces in a secondary N impulses of 
high potential, which, by reason of 
their great frequeney, are available for 
the operation of vacuum tubes P, 
single terminal Jamps R, and other 
novel and useful purposes. 

It is obvious that the supply cur- 
rent need not bealternating, provided 
it be converted or transformed into 
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of from the mains, and, in 
to'raise the potential of the 

® transformer is employed. 
Gmapresented by the prim 
fecondary D. ‘The circuit of the 
Secondary includes the energizing 
Coils of a synchronous motor E and a 
circuit controller, which, the 
present instance, in Fig. 3 

composed of a metal disk F with 
insulated segments F’ in its periphery 
and fixed to the shaft of the motor. 
An insulating arm G, stationary with 
respect to the motor shaft and ad- 


bear_apon the periphery 
With the parts thy 
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h the Is 


ch a ‘motor, 
n well unde 
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as is illustrated in Fig. 4. 
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connected in pa 

in Fig. 4. 
Through the shaft run two insu 
lated “conductors ¢ e from any two 
commutator segments 90 degrees 
apart, and these connect with the 
two pairs of segments c, respectively. 
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discharge of this cirenit charges the 
condensers K K, which then dis- 
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and a_transformer is em- 
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late the output of a 
cuit which has no vibration of ite 
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extended range of. regulation, a very 
wide range of variation of pericd 
but in the syste: ribed, a ye} 
wide range of regulation of the aut- 
put may be obtained by a very alight 
change of the frequency of one off 
the cireuits when the sbove-gm 
tioned rules are observed. 
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as is illustrated in Fig. 4. 
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S'S, the conductors be brushes 
and commutator. When this circuit 
is interrupted by the brushes i H 
passing on to the insulating ecgments 
of the controller, the high-potential 
discharge of this cirenit charges the 
condensers K K, which then dis- 
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the charging circuit, as by varying 
the speed of the commutator or other 
cireuit controlle (2) varying they 
self-induction of the charging 
cuit; (c) varying the self-induction 
or capacity of the discharge circuit. 
To regulate the output of a single 
circuit which has no vibration of its 
own by merely varying i period 
would evidently require, for any 
extended range of r 
wide range of variation of 
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I have scarcely had courage enough: to 
address. an audience on a few unavoidable. 
occasions, and-the experience of thia even-, 
ing, even xs disconnected from the cause of 
our meeting, is quite novelto me. Although 
ja those few instances, of which I” have 
retained agreeable memory, my word have 
met with a gerierous reception, I never de- 
ceived myself, and knew quite well that uty 
success was not due toway excellency ji 
the rhetorical azdemonstrative art, 
theless, my sense of-duty to respoud tothe 
request with which I was honored a few_ 
days ago was strong enaugh. to overcome 
my very grave uppreleusiohy in regard-to 
my ability. of doing. justice to the topic as 
signed, to me.- Jt_ig‘true, at-times—eren 
now, as I speak—my mind feels full of the 
subject, but I kaow that, as sooi as 1 shalt" 
attempt expression; tlic fugitive coneeptions 
will vanish, ami I shall éxperience ecrtain 
well known “sensations of abandonment, 
chill and silence. 1 can see, already. your 
‘@isappointed countenances and can read in 


Never- 


with the selfish de 
Kindoess and indulgence on my short: 
comings; but with the honest intention of 
offering you an apology for your disap- 
intent. Nor are they made—as you 
wight be disposed to think—in that playful 
spirit which, to the enjoyment of the 
listeners, is ‘often displayed by belated 
speakers, On the contrary, I a 
earnest in my wish that I were 
having the fire of eloquence kindied in me, 
that [ might dwell io adequate terms on 
this fascinating scienee of electricity, on the 
marvelous development which electrical 
apnals have recorded and which, ds one of 
the speakers justly remarked, stamp this 
age as the Electrical Age, and’ particularly. 
on the great event we are commemorating 
this day. Unfortunately; this my desire 
fast remain unfulfilled, but I am bopeful 
thet io my formless and incomplete stat 
ments, among the few ideas and facts 1 
‘mention there may be something of 
‘and usefulness, something befitting 


ance with the fundamental law of motion, 
which commands acceleration and increase 
of momentum or accumulation of energy 
under the action of a continuously acting 
force and tendency, and is the more true as 
every advance weakens the elements tend- 
ing to produce friction and retardation, For, 
after all, what is progress, or—more cor: 
rectly—development, or evolution, if not a 
movement, infinitely complex and often un- 
serutinizable, it is true, but nevertheless e: 
actly ‘determined in quantity as well as in 
quality of métion by the physical conditions 
gnd-laws governing? ‘This feature of more 
Fecent development is best shown in the rapi 
merging together of the various arts and 
by the obliteration of the hard und 
fast lites. of separation, of borders, ame of 
which.only a few years ago seemed unsur 
passable, and which, like veritable Chinese 
+ Walls, surrounded every department of in- 
‘and barred prog: A sense of con- 
‘ectedness of the various apparently widely 
different forces and phenomena we observe 
is taking possession of our minds, a sens 


deeper understanding of nature as 8 whole, 
seltich, 


“tuture. 

But. these features 
sclentific: aay the -thinke 

ete i ‘gtiother feature which 

M1 more -satisfaction’ an enjoyment, and 
whidh sof still. more universal interest 
Ehielly because of its bearing upon the 
fare of mankind. Gentlemen, th 
infidence which is getting 
stronger day by day. wLich show 
amore andmore in all departments of 

ity, am influence. most. fruitful~ an 

the influence of the artist. 1 


n, an electrician, an engineer 
wwhatnot—a mathemali- 
cian ors finaneiér; =for'it was he who 
wrought all these wonders and grandeur 
we are witnessing, It was he who abolX 
that small, pedantic, parrow-grooved 
aspiris 
allow 
udy 
toone’s pli 
ilitated dev x 
Some, who delight in the exerc 
powers of criticism, call this s 
eal develapment, 
lire from the normal, or even a deg 
tion of the race, But they are misinken 
‘This is a welcome state of things, a blessing 
a-wise subdivision of labors, the establish- 
ment of conditions most favorable to prc 
Let one concentrate all his energies 
¢ single great effort, let him perceive n 
single truth, even though he be consumed 
by the sucted fire, then millions of less 
gifted men cau easily follow. Therefore it 
fe not as much quantity as quality of work 


or. depart- 
a degrada- 
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they ure going to pourice upon each other 
at a given signal and destroy themselve 
that they are all trying to outdo that vi 
totlous, great, wonderful German army, 
agalnst which there is no resistance, for 
every German has the discipline in his very 
blood—every German is asoldicr, But these 
men are in ertor. Look only at our recent 
exporlence with the British in that Venezuela 
difficulty. ‘Two other nations might bave 
crashed together, but not the Anglo-Saxons; 
they are too far shead. The men who 
tell you this are ignoring forces which src 
continually at work, silently but resistlessly 
—forces ice! 

‘Theres the genuine artist, who inspires us 
with higherand noblersentimente,and makes 
us abhor strifeand carnage. There is the en- 
gineer, who: bridges gulfs and chasms, and 
facilitates contact and equalization of the 
listerogencous masses of humanity. There is 
the mechanic, who comes with his beauti. 
fal time and energy-saving applianoos. who 
perfects his fiying machine, not to drop s 
bag of dynamite oa city or vessel, 
facilitate transport and travel. There, again, 
is the chemist, who opens new resources and 
makes existence sant and secure; 
and there is the electrician, who sends his 
messages of peace to all parts of the gl 
The time will not be long 

ho “are turn 
to inventing qui 
and other implements of 
aring you that it 
the love and go 
no takers for their 
realize that, bad they used their inventi 
in other di ion might 
afar better reward than t 
And then, and none t 
will be echoed ever 
hese highhanded me 
nnants of barbarism 80 
that valiant 
unitles for displaying am 
ble courage thin that he sh 
ted with victory, he 
destruction of his fellow-men. 
day and night witha 


nge the dangers of exploring the heights 
of the air and the depths of a; let him 

brave the dread of the plague. the hi 
of the tronic rt and the the polar 
ies to waning off 


ir you breathe, in the 
youconsume, Is it not strange 
it not shame, that we, beings in 
highest state ‘of development iy. this our 
world, beings with such Immense, powers of 
thought and action, we, the masters of the 
glabo, should bé absolutely at the merey of 
Dur unseen focs, that we should not ki 
Whether a swallow of food or drink bri 
joy and life or pain and destruction to u 
{Gente most modern and sensible warfare, 
ree oa the nervice 
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broad one of converting the greatest p 
Amountof heat energy intomechanical power, 
but it wes rather the sp:.fde problem of 
obtaining the mechsnical- power in such 
form as to be best suitable for general use, 
As the reciprocating motion of the’ piston 
wns not convenient for practical purposes, 
except in very few instances, the piston was 
connected to a crank, and ‘thus rotating 
motion was obtained, which was more suit- 
ableand preferable, though it involved nu- 
merous disadvantages incidentto the crude 
ind wasteful means employed. But until 
quite recently there were at the disposal of 
the engineer, for the trinsformation and 
transmission of the motion of the piston, no 
better means than rigid mechanical eonnec- 
tions. The past few years have brought , 
forcibly to the attention of the builder the 
motor, with itsideal features. Here 
mode ‘of transmitting mechapical + 
simpler by far, and also much more 
ical Had this mode been perfected 
here can be no doubt that, of the 
; of engine, the majority 
would not exist; for jast ds soort as am engine 
led with a0 electric, generator @ 
type was produced capable of almost uni- 
versal use. From this moment on there wi 
ity to endepypr to perfect engin 
ecial designs*chpable of doing speci 
kinds of work, Phe engineer’s task becanse 
now to conteritrsie all his efforts upon one 
iype. to perfect “ole kind of engine-the 
best, the universal, the ebginé of the imme- 
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pred region, where at every step suc- ergy to distant points in the form of high- sdvantages such as few cities in the world 
ees beckons friendly, and leads the toiler tension alternating’ currents obtained from possess, and with the enthusiasm and’ pro- 
em to hard and harder tasks. rotating transformers, but even his mi rr pirit of its cleize i 
But among all these many departme IF he greatest industrial centers, 
search, these many branches of in- ot 
new and old, which are being rap- 
uded, there one dominating all 
orhers in im e—one whic of the 2 Trolley Ride. 
greatest. sig comfort and 
Welfare, not to say. f xistonce, of litorial Associa- 
ape ae Gee York, held 
portant of all delds, x Tong after n this city last 
wards, when tne tt the afternoon 
events in their proper 1 t 
assigned. men to 'their deser s, lley ride over 
great event we are commer t sulifal! [patio 
will stand a as desig aged patlor 
glorious epoch in the histo dent Rossiter, ¢ 
Su epoch grander than that IwayiCom °* 
advent of the steam engine : ‘ 
ment of past ages; we h , the occasion. 
ramids,.the temples the cars and it 
‘exemplified the ‘powe men, the gr well as novel 
‘ness of nations, the love of art aud re 
devotion, But that monument at N Semaiy Vor 
has something of its own, more in 1 the city o| 
with our present thoughts ‘and s while enjoy- 
It isa monument worthy of our ti happy a After the 
age, 4 true monument of enlightenment a BL ot 
of peace, Tk signifies the subju . Brooklyn Navy 
natural forces to the service of man, the RS Po 
discontinuance of barbarous methods, the in > pros LJ ned ate 3n 
relicving of millions from want and suffer- in the ulti League Club, of 
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for a safe existence of an intelligent being, I eminent gen- 
we want to provide more machinery, more on an M. Depew, Elihu 


power. Power is our mainst: rima the m W. J. Arkell, = 
source of our many-sided energies. reticall . Arkell, 
sufficient power at our disposal we can obtaini Joseph Howard, di 
satisfy most of our w od offer a simplicit, Peataiticnt 2. 
guaranty for safe and comfortable existence ent. mi 
to all, except perhaps to those who an mechani 
greatest criminals of all—the voluntarily electrical 
idle. latter in h 7 
The development and wealth of a city, tension to great di , n A 
the success of a nation, the progress of fore, that we Why the Cable Ci 
whole human race, is regulated by of sufticie 8 - Qo. 
power available. Think of the victorious the 2 _ 
march of the British, the like of which bis: power Tom : e sun sul Bvening Sun.) in 
the water power, not t cable car, and it ar 
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fleets. But the stores are being more and devised means which will allow us the use y were injured. It 
more exhausted, the lubor is getting dearer in power transmission of | electro-motive nawen, he ORK 
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increasing. It must be clear to every ot inary apparatus. In fact, progress i een doing his’best. 
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Present methods must be materially jm- dreams; namely transmiss! is 
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more economical utilization of the stored ment connecting wire, 8 i os 
energy of the carbon in a battery; but ever method of transmission be vu y ent is reported.of Ed- Aj 
while the attainment of such a result wonld adopted, nearness to the sour ‘a belt manufacturer bol 
be hailed a5 2 great achievement, jt would wil! remain an important advanta, Rds. .who dial 
p)Rot be as much of an advance towards the Gentlemen, some of the ideas I , +» who did bua- co! 
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een Oey tr 
fers, On the contrary, 1 am deeply 
in my wish that I were capable of, 
the fire of eloquence kindied in me, 
might dwell in adequate terms on. 
this fascinating science of electricity, on the 
marvelous development which electrical 
annals have recorded and which, as one of 
the speakers justly remarked, stamp this 
age as the Electrical Age, and’ particularly 
on the great event we are commemorating 
this day. Unfortunately, this my desire 
must remain unfulfilled, but Lam hopefitl 
that in my formless and incomplete state: 
ments, among the few ideas and facts I 
shall mention there may be something of 
interest and usefulne befitting 
anique oceasi 


in more re 

rd great comfort 
» have really 
welfare of ma 


which 
to the minds of all 1 


First of all, the inquiry, t 
microscope snd 
on, into the uature of 
Benses, and particnta 
which we commun 
side world and thro h knowled, 
ia conveyed to our minds, has revealed their 
exact construction and mode of action, wh 
is in conformity with simple and well estab- 
lished physical principles and laws. Hence 
the observations we make and the facts we 
ascertain by their help are real facts and 
observations, and our knowledge 
knowledge. To illustrate: Our knowledge 
of form, for instance, is dependent upon the 
ve fact that light propagates in straight 
id, owing 10 this, the image formed 
xactly similar to the object 
my thoughts in such fields 
apd directions have led me to the conclusion 
that most all human knowledg 
this simple truth, since practically « 
idea or conception —and therefore 
edge—presupposes visual impress 
a gete in 
with the law menti 
with any otherlaw w 


id of th 
truments of 
ur Organs and 
those throu 
with the out 


ht presently 
only the image might 
to the object seen, but 
images of the same object at dif- 
ferent times or distances might not resemble 
each other, then uur knowledge of form 
would be very defectiv 
see, for example, a th 
a six or twelve 
clear understanding of the mecha 
mode of action of our organs, we remove 
doubts ns to the reatity and truth of the 
impressions rece an 
thus we bar out—forever, we may hop 
unbealthy speculation and skepticism in 
which formerly even strong minds were apt 
to fall. 

Let me tell you of another comforting 
‘The progress in a measured tin 
ys more rapid and greater tho 
sbefore. ‘This is quite in accord 


With 


the 


and 


tion of the race, 
This ts a welcom 


tess. Let one conce 

in one single gr 

single truth, sume 
by ‘the sacteil fre, then millions of 
gifted men can easily follow. Therefore it 
iS not as much quantity as quality of work 
Which determines the maguitud: of th 


he artist, too, who awakened that 
nthropic even in 
old ages, shone im the teachings’ of nc 
reformersand phil 
makes men in a] 
work not as much 
or compensation—t 
mand this also—but 
for the pleasure th 
itand for the good they might be able to 
thereby to their fellow-men. Thro 
influence types of men are now pre 
ward, impelled t 
men who 
ive branch 
yyment is the acquis 


broad phil 


whose banner is 
jet us honor the artis 

drink his healt 
in all these enjoyable and elevati 

i e mode 
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electricit 
sion t 
a most potent 
revealed to us 
provided us with inou 
and instruments of precision, 
by vastly added to the e: 
knowle¢ rical scien 
to us the more intimate relation exi 
tween widely different foreesand pI 
and has thus led us to a more complet 
prehension of Nature and its many maui 
festatic Electrical scie 
om 
wonderful 
ities chiefly in humanitarian respects, has 
attracted the attention a: 
ergies of the artist; for 
in which his God-giver 
ster benefit to his fellow 
red, almost. virgin 


spond to every ca 
With these comforting featur 

heering prospects, we need not look with 

any feeling of incertitusde or apprebeusion 
nto the future, ‘There are pessimistic men 
no, with anxious faces, continuously 

whisper in your ear that the nations aro 
coretly arming—arming to the teeth; that 


lenge the dangers of exploring the helght 
of the alr and the depths of the sea; lot tira 
brave the dread of the plague, the heat 
of the tronic desert and the fee of the polar 
region. Turn your energies to warding off 
the common enemies and dangers, the perils 
that are all around you, that threaten you in 
the nir you breathe, in the water youdriok. in 
the food you consume, Is it nat strange’ ts 
it not shame, that we, beings in the 
hest state ‘of development in this our 
rid, beings with such immense, powers of 
pught and action, we, the mnslers of th: 
ly at the merey of 
we should not k 
food or dri 
foy and life or pain and destru 
In this most modern an 
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| production of high- 
Taw EatbEs 
generate 
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origin 
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science 
and with right 
Age of Electricity 
sh much to tell you on t 
Lactuaily burn 
u—what electricity 
ry sirOng 
will best. ap 
ablish 


ally #4, but I have 
hich my co-workers 
precedent 
d by a great and vencrable pail- 
and I shall not dwell on this purely 
scientific aspect of electricity. 
There isanother reason for the claim 
I have before stated which is even more 
tent than the former, and that is the im- 
pment in all electrical branches 
in more recent years and its influence upon 
other departments of science aud industry. 
To il is influence T only need 40 
rofer to the steam or gas engine. For more 
than linlf a century the steam engine bus 
served the innumerable wantsof man. The 
work {t was called to perforin wax of such 
variety nud the conditions in each ease were 
wo different that, of necessity, a great many 
typos of engines have resulted, To the vast 
ras{ority of cases the problem put before the 
engineer was not, aa itahould hare been, the 


conditions for economy aren 
which expands the working fluid with u 
most rapidity and loses little heat on the 
Walls, en engine stripped of all usual regu 
Jating mechunism—packings, oilers and 
other append forming part of a» 
electric: generator : and in this type, I may 
say, I have implicit faith 

The 


tained, 


sheet. seam 
pr E 
coming gradu 
of b dred 
and in each o 
zations are pr 
conver: 


alacly th 


Linde in i 
Tiquefaction astral s¢ 
i the di 
nd Professor 

empel 
fhe 


n the field of low 
The fact th 
ributed a very 
18 progress 


to this pro j 
isfaction, 


igi 
all of us great 5 


workers in other countries and all those 
by profession or inclination, are devut- 
themselves to strictly scientific pursuits, 
‘we have particular reasons to mention with 
‘gratitude the names of those who have 50 
muuch contributed to this marvelous devel 
‘opment of electrical industry in thisce 
Bell, who, by his admirable iovent 
abling us'to transmit speech to great dis 
tances, has profoundly affected our com 
mercial and social, relations, and even our 
very mode of life; Edison, who, hil he not 
dotie anything else beyond ‘his early work in 
ineandesceat lighting, would have proved 
imself one of the greatest benefactors of 
the age: Westinghouse, the founder of the 
commercial alteraating system; Brush, 
he great pioneer of are lighting ; Thomson, 
who gave us tho first practical welding 
machine, and who, with keen sevse, con 
tributed’ very materially to the develop. 
‘ment of a number of scientitic and industrial 
branches; Weston, who once led the world 
in dynamo design, ‘and now leads inthe con- 
struction of electric instruments ; Sprague. 
who, with rare energy, mastered the prob. 
Jem ‘and insured the success of practical 
electrical railroading; Acheson, Hall, Willson 
and others, who are creating dew and revo 
lutionizing industries here under our very 
eyes at Niagara. is the work of these 
gifted men nearly finished at this hour. 
Aluch more is still to come, for, fortunately, 
most of them are still full of enthusiasm and 
vigor, Allof these men and many more are 
gly at work investigating new r 
and opening up unsuspected and promisig 
fields. Weekly, ifnotdaily, we learn through 
nals of a new advance into some 
egion, where at every step suc 
friendly, and leads the toiler 
der ‘tasks 
all these many de 
, these many branches of in 
new and old, which are being rap. 
idly expanded, there is oue dominating all 
others in importance—oue which is of the 
greatest significance for the comfort and 
Welfare, not to say for the existence, of 
mankind, and that i= the clectrical trans 
mission of power. And in this most im- 
portant of all fields, gentlemen, long after- 
wards, when time will have ‘placed the 
events in their proper perspective, and 
assigned mev to ‘their deserved places, the 
great event we are commemorating to-day 
will stand out as designatiuy a new and 
glorious epoch in the history of humanity 
Au epoch grander than thai marked by th 
adven; of the steam en, manya 
monument of past ages; we huve the palaces 
and pyramids, the temples of the Greek and 
the cathedrals of Christendom. In them is 
exemplified the power of men, the 
nets of nations, the love of art aud rel 
devotion, But that monument at Niagara 
has something of its own, more in accord 
with our present thoughts ‘and tea! 
It isa monument worthy of our sc 
a true monument of e 
of peace. It signities th tion of 
natural forces to the service of man, the 
discontinuance of barbarous methods, the 
relieving of millions from want and suffer: 
ing. No matter what we attempt to do, 
no matter to what fields we turn our efforts, 
we are dependent on power. Our econo: 
mists may propose more economical systems 
of administration and utilization of resources, 
our legislators may make wiser Jaws nt 
L treaties, it matters little ; that kind of help 
wean be only temporary.’ If we want to r- 
Muse poverty and misery, if we want to give 
deserving individual whatis needed 
fe existence of an intelligent being. 
to provide more machinery, more 
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opinion, a “remote on 
as the high-pressure steam en 
and gas engine give promise of a 
rably more economical thermody 
namic conversion, Even if we had this day 
such au economical cou! battery, its Intro. 
duction in central statlous would by uo 
migans be assured, as its use would cut 
many inconveniences and drawbacks 
likely the carbon could not be bura 
natural form as in a boller, but would | 
to be specially prepared to secure uniform. 
ity in the current gencration, There would 
bo a great many cells needed to make up 
the electro-motive force usually required, 
‘The process of cleaning and renewal, the 
handli nasty fluids and gases and the 
Bteat space necessary for so many batteries 
Would make it difficult, if not commercially 
unprofitable, to operate such a plant in a 
city or densely populated district. Ag 
if ‘the station be erected in the outskirts 
the conversion by rotating transformers 
otherwise would be a and unavoid 
able drawback. Furthermore, the regulat 
ing appliances and other accessories which 
would iiave to be provided would probably 
make the plant fully as much, if not more 
complicated than the present. We mi 
of course, place the batteries st or near the 
coal mine, and from there transmit the eu 
ergy to distant points in, the form of high. 
tension alternating currents obtained fro 
rotating transformers, but even in this most 
favorable case the process would be n bar- 
barous one, certainly more so than the pres. 
eat, as it would still Involve the consumption 
of material, while at the same time it would 
restrict the engineer and mechanic in the 
exercise of their beautiful art. As to the 
energy supply in small isolated places as 
dwellings, 1 uve placed my contidence in 
the development of a light storage battery 
involving the use of chemicals manufactured 
by cheap water power, such as some carbide 
or oxygen-bydrogen ¢ 
But we shall not satisfy ourselves simply 
with improving steam and explosive engines 
or inventing new batteries; we have s 
thing much better to work for, a 
task to full. We have tc 
for obtaining energy from stores which ar 
forever inexhaustible, to perfect methoc 
which do not imply consumption and wa 
of any inaterial whatever. Upon this ¢: 
possibility, which I have long ago rec 
nized, uon this great problem, the practi 
cal solution of which means so much for 
humanity, I bave myself concentrated m 
efforts since a number of years, and a few 
happy ideas which came to’me have inspired 
me to attempt the most dificult, and given 
mestrength and courage inadversity. Nearly 
six years ago my confidence bad become 
strong enough to prompt me to an expres 
sion of hope in the ultimate solution of this 
all-dominating problem. I have made prog. 
ress since, and have passed the st 
conviction such as is derived from 
study of known facts, conc! 
lations. Tnow feel sure that th 
of that idea is not faroff. But 
this reason I feel impelled to point out l 
important fact, which T hope will be remem. 
bered. Having examined for a long time 
the possibilities of the development I refer 
to, namely, that of the operation of engines 
on amy point of the earth by the energy of 
the medium, Ind that even under the the 
cally best condition a 


the more 


eater 


would judge them more justly if you would 
have devoted your life to them, as I have 
done. With ideas it is like with dizzy 
heights you climb: At first they cause you joy 
discomfort and you areanxiousto get down, PO? 
distrustful of your own powers: but soon 
the remoteness of the turmoil of life and the 
inspiring influence of the altitude calm your 
blood; your step gets firm and sure and 
begin 'to look—for dizzier heights. 1 hav 
attempted to speak to you on Electricit 
its developme influence, bat { fear 
that I have done it much like'a boy who 
tries to draw a likeness with a few straight 
lines, But 1 have endeavored to bring out 
one feature, to speak to you in one strain 
which I felt sure would find respouse in the 
hearts of all of you, the only one worthy of 
this occasion—the’ humanitarian. In’ 
Great enterprise at Niagara we see not only 
a bold engineering and cor feat, bat 
far more, a giant stride in the right d 
tion as indicated both by exact sclen 
philanthropy. Its success isa signal for th 
utilization of water powersali over the world, 
and its influence upon industrial develop 
ment is incalculable, We mustall rejoice in 
the great achievement and congratulate the 
intrepid pioneers who joined their 
efforts and means to bring it about. It 
pleasure to learn of the friendly attitude of 
ens of Buffalo and of the encourage 
the enterprise by the Cans 
shall hope that other 
Hamil 
da, will soon follo 
herself 
With resources now 
1 facilities and 
in the world 
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ton and Toronto 
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is to be congratu 
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gressive spirit of i 
become one of the 
of the globe. 


Editors Enjoy a Trolley Ride. 
Tho Republican Editorial Associa 
tion, of the State of New York, held 
its annual meeting in this city Inet 
week. They devoted the afternoon 
of Thursday to a trolley ride over 
Brooklyn in the beautiful parlor 
trolley oars which President Rossiter, 
of the Brooklyn Street Railway Com 
pany, provided for the 
Luneh was served in the cars and 
was @ very enjoyable as well as novel 
experience for the visiting editors to 
be whirled the city of 

Brooklyn and suburbs while enj 
ing @ xcell After the 
Navy 


occasion. 
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SCIENCE. 


AN INTERESTING ELROTRICAL BXHI- 

2 BITION — ADDRESS, BY NIKOLA 

TESLA, . ANNOUNCING REOBNT 
ACHIEVEMENTS. 


. The New York Academy of 
| Sciences gave its fourth annual recep- 
tion and exhibit of recent progress in 
_ science in the American Museum of 
| Natural History, Now York, April 5 
; and 6. 
In the division devoted to chemis- 
‘ try, in charge of Charles A. Doremus, 
Were exhibited a number of electric 
;furnaces, and in the electrical 
| division, in charge of G. F. Sever, 
wera to be seen a number of historical 
joollections of incandescent and. aro 
instruments of: <precision, 
tubes, © induction. : coils; 
Mr. W. H. Meadowcrofs ex- 
hibited a Thomson 14 inch spark 
‘imductorium, and tubes and fluoro- 
scopes, and Dr. M. I. Pupin had 
‘on view an induction coil and cir- 
‘enit breaker for the generation of 
|Roentgen rays. Dr. Max Ostorberg 
lexhibited some specimens of German 
;tubes, and Dr. Doremus showed one 
jof the original Henry induction coils. 
| - Tuesday evening » large audience 
assembled to listen to an address by 
‘Nikola Tesla on ‘The Streams of 
Lenard and Roentgen and Novel 
Apparatus for their Produc- 
tion”, The lecturer had on ex- 
hibition # number of his per- 
fected electrical oscillators, de- 
signed particularly to be used 
in place of the induction coils of 
old type. He exhibited numer- 
ous diagrams illustrating results 
obtained by him in his. experi- 


monte $n nenactain thn mninun. 8 


ments exhibited, dwelling! o 
principles underlying them," 
illustrated, ina fow striking: 
ments, the practical a y 
features of thé machines, 
Greatest interest “neemed 
evinced by the andiencs § 
he lighted ‘brilliantly sa 
tube with one of his ‘mae 

ing, as he said, 800,000) 

a second. What rendered. 
ticularly valnable, He stated, was # 
they worked equally well on alter 
ing or, direct-corrent * cireuitay. 
transform these currents with Bi 


economy jinto high frequenoy. elec. 


trical vibrations. 

Mr. Tesla announced two import: 
discoveries relating to the’ Roentgen 
rays. 
a uew and powerful source of the 
raya in an electric arc, formed under 
peculiar conditions. The second dis- 
covery was the défiection’ of: the 
Roentgen rays by means of 9 magnet. 
This dincorety — particularly . im- 
portant in establishing the identity of 
the Roentgen rays, and ¢host “discov- 
ered by Lenard in 1891, and is, there. 
fore, one of the. most valuable con- 
tributions to ont knowledge ofthese 
rays. ; 

Teslad welt alao on some phenomena 
of rotation. of bodies in’ bulbs; 
among other things, described 
method: of determining. exactly the 
speed of a dynamo when taking 
readings. : 

To # few interested’ scientifie men 
Mr. Tesla showed a great number of 
diagrams illustrating experiments he 
had performed which tended to prove 
the correctness of the views he holds 
in regard to the Roentgen phenomena 
being caueed by material particlés 
projected with great velocity. 

The Exzcrrican ‘Revrew hopes to 
be able to present. in full,.in an early 
issue, Mr. ‘l'esla’s lecture. 


The Western Telephone Construc- 
tion Company Again Victorious 


—Court Decides Roosevelt 


First, he said he had discovered: 
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signed particularly to be uded) 
in place of the induotion coils of” 
old type, He exhibited’ numer: 
ous diagrams illustrating results 
obtained by him in his experi 
ments, to ascertain the nature of 
the Roentgon rays, 
over 100 different working draw- 
ings of bulbs, showing the ox: 
tent of the ground covered by the 
lecturer in this field, ‘There were, 
besides,a number of remarkable photo- 
graphs exhibited, which woro taken 
by means of one of the small oscilla 
tors exhibited. Those instruments 
, and photographs were examined with 
_ the keenost interest after the lecture 
| by a large number who remained and 
insisted on a supplementary lecture, 
which Mr. Tesla kindly consented to 
give, notwithstanding that, as he 
playfully remarked, he had not yot 
‘had his dinner. 
Mr. Tesla introduced the subject 
; of his lecture by stating that at the 
close of 1894 he investigated the 
\actinio power of phosphorescent 
bodies, and during these experiment 
which were carried on by the assist- 
ance of Tonnelé & Oompany, photog- 
raphers of this city, working for the 
Century Magazine, » groat number of 
plates showed curious marks and 
defects, which were noted both by the 
speaker and the photographers, but 
not recognized as being duo to the 
| Roentgen rays, Just as he was 
beginning to look into the nature of 
the phenomena his laboratory was 
burned, and before his work was 
thoroughly resumed in his new 
feboratory Roentgen’s discovery was 
ennounced, 
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at Chicago Judge Grosscup, onthe 
bth inatant, handed dowh p decision in 
favor of the Western Telephone Con- 
struction Oompany in the suit brought 
by the Western Electric Oompany in 
October, 1895, alleging infringement 
of the famous Roosevelt switch, patent 
No. 215,887, May 27,1879, under 
which the Bell company is aid to 
have paid during the life of the patent 
some $35,000 in royalties to the Roose- 
velt heirs, The court’s decision was 
subsequently-withdrawn for the pur- 
pose of revision as to its phraseology. 
The court held, in effect, that the 
Roosevelt device was a purely auto- 
matic switch; that is, a switch which 
would operate, without any intent of 
the operator, to make # change in the 
circuits, while the defendants’ witch, 
which is identical with the Watson 
device (the patent on which was de- 
clared invalid on February 10 last), 
was not entirely automatic.. In fact, 
it could not be called automatic in 
any sense, since the telephone had to 
be placed on the hook, and if not so 
placed, the cirouit would not be 
changed, as in the Roosevelt device, 
where the hand ’phone was suspended 
by a cord, and the woight of the tele- 
phone was the roal cause of changing 
the switch, 

The suit has been in the courte for 
some time, and was earnestly con- 
tested on each side, its final outcome 
reflecting much credit on the argu 
mont of defendants’ solicitor, Col. S. 
8. Stout, 
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touching the metal of the tube, an 
air space being left all around it. 

on exciting the bulb for about 30 
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charge of a powerful coil of a novel 
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that the silver piece was rendered 60 
hot as to actually scorch the hand; 
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ON THE SOURCE OF ROENT- 
RAYS AND THE PRACTICAL 


ONSTRUCTION AND SAFE OPER: 

ATION OF LENARD TUBES. 

“Wo ras Rorvon or Euzcrmicat Review : 

TE have forsome time felt that a few 
indications in regard to the practical 
onstruction of Lenard tubes of im- 
proved designs, n great number of 
which I have recently exhib 
fore the New York Academy of Sci- 
ences (April 6, 1897), would be use- 
ful and timely, particularly as by 
their proper co ‘and use 
much of the danger attending the 
@xperimentation with the rays may 
Be avoided. The simple precautions 
which Thave suggested in my previous 
communications to your esteemed 
journal are seemingly disregarded, 
‘and cases of injury to patients ure 
being almost daily reported, and in 
view of this only, were it for no other 
reason, the following lines, referring 
to this subject, would have been 
written before had not again press- 
ing and unavoidable duties prevented 
me from doing so. A short and, I 
may say, most unwelcome interrup- 
tion of the work which has been 
claiming my attention makes this 
mow possible. However, as these 
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er matters in connection 

and particularly on 

aiesult of importance which I have 

reached some time ago by the aid of 
sucha Lenard tube, and whieh, if 


that practically it b 
in’ other words by Professor Ro 


‘Academy of Sciences of Berl 
result alluded to has reference to the 
mach disputed question of the som 
tigen rays, As will be re- 
he first 


will be seen presently, it is not the 
only source. 

Since recording the above fact my 
efforts were directed to finding an- 
swera to the following questions: 
First, ie it necessary that the impact 
body should be within the tube? 
Second, is it req at the obsta 
in the path of the cathodic stream 
should b iid or liquid? And, third, 
to what oxtent is the velocity of the 
stream ne y for the generat 
of and influence upon the character 
of the rays emitted ? 

In order to ascertain whether a body 
located outside of the tube and in the 


uiret 


path or in the direction of the stream 
of particles was capable of producing 
the same peculiar phenomena as an 
ated inside, it appeared 
‘o first show that there is 


through the wall, or otherwise that 
the actions of the supposed streams, 
of whatever nature they might be, 
were sufficiently pr d iv the 
outer region close to the wall of the 
bulb as to produce some of the eff 

which are peculiar to a cathodic 
It was not difficult to obtair 
with « properly prepared Lonard tube, 
having an exceedingly thin window, 
many and at ret surprising evidences 


stream, 


inside of the bulb, and, what is mo: 
indiostions vere obtained, by obse: 
ing tho ehadows, that it behaved like 
a sooond source of the rays, inas- 
much a6 the outlines of the shadow 
instead of being sharp and clear as 
when the half-dollar picce was re 
moved, were di It was i 
material for t 

inquiry to 
methods 5 


course, at once recognized as the out- 
lines of the cathode ¢ and the bottom 
of the cap ectively, although, 
in consequence of a confusing optical 


ed 


pa 
window, 


arate stream 


side of 
In my mind 
t doubt t 
this respect 


exists not the | 
form 

T have be 
additional 


neous idea 
parts of th 
amination m 


vari 


acle outside was 
a solid body, or liquid, or broadl: 
dy of measurable di 
and it was in investigatin; 
ai that I came upon 
alt to whic 


detriment of 


the 


communication 
rved rather accidentally, 
ollowing up a s 
what is illustrated in 


space 
alumi 


anner than 
nd dust 


Se pres 7 
recently exhibited be- 
York Academy of Sci- 

B, 1897), would be use- 

bly, particularly as by 
construction and use 
danger attending the 
on with the rays may 

he simple precautions 
luggested in my previous 
ns to your esteemed 
seemingly disregarded, 
injury to patients are 
daily reported, and in 
nly, were it for no other 
llowing lines, referring 
ect, would have been 

e had not again press- 

pidable duties prevented 

ing so. A short and, I 

st unwelcome interrup- 
work which has been 

y attention makes this 

However, as these op- 
re searce, I will utilize 

o dwell in a few words 

r matters in connection 


in the path of the cathodic stream 
should be a solid or liquid? And, third, 
to what extent is the velocity of the 
stream necessary for the generation 
of and influence upon the character 
of the rays emitted ? 

In order to ascertain whether a body 
located outside of the tube and in the 


: REAL SOURCE OF THE 
ROENTGEN Rays. 


path or in the direction of the stream 
of particles was capable of producing 
the same peculiar phenomena as an 
object located inside, it appeared 


material for the chief object o 
inguiry to decide by more 4 
methods whether the cathodic 
ticles actually penetrated the wind 
or whether a new and separate st 
was projected from the outer sid 
the window. In my mind { 
exists not the least doubt that 
former was the case, as in this reg 
I have been able to obtain nume 
additional proofs, upon which I 
dwell in the near future. 

I next endeavored to ascel 
whether it was necessary that 
obstacle outside was, as in this 
a solid body, or a liquid, or brog 
a body of measurable dimens 
and it was in investigating in 
direction that I came upon 
important result to which I refa 
in the introductory statements 
this communication. I namel 
served rather accidentally, althou 
was following up & systematic ing 
what is illustrated in diagram Fi 
The diagram shows a Lenard tul 


LUSTRATING AN EXPERIMENT 
ING THE REAL SOURCE OF THE 
EN Rays. 

the direction of the stream 
ls was capable of producing 
peculiar phenomena as an 
ated inside, it appeared 
to first show that there is 
penetration of the particles 
he wall, or otherwise that 
s of the supposed streams, 
er nature they might be, 
iently pronounced in the 
on close to the wall of the 
produce some of the effects 
e peculiar to a cathodic 
It was not difficult to obtain 
bperly prepared Lenard tube, 
In exceedingly thin window, 
H at first surprising evidences 


Et Via 


TE, 


direction that I came upon 


the 


important result to which I referred 
in the introductory statements of 


this communication. 


I namely ob- 


served rather accidentally, although I 
was following up a systematic inquiry, 
what is illustrated in diagram Fg. 1. 
The diagram shows a Lenard tube of 


t, g, @ were at first ¥ 
however, it was asce 
faint line a was the 
edge of the aluminut 
darker line g that of 
glass tube T, and / t 
tinfoil ring r. Thes 
screen F clearly s 
h affecte 
material was proce 
space outside of the 
aluminum cap, and 
region through whi 
dist 
the tube thr 
pasaing 

be ex 

manner than 

air and dust pa 
path of the proj 

an obstacle to their 
rise to impac : 


ageney whi 


nces or 


tiGie inter 
6, 1897, but, unfortunately, 
#0 the shortness of my ud) 
Concentration of thougl 
other matters, I omitted what 


the manner in which these 4 
graphs were obtained, au over 
which I was ab only p 
tially repair the day followin 
did, how , 
trate and 


eatablishes a s 
if not identi 
after th 
description of th 
detail, us well a 
tons and result: 
restricted to th 
before that 
in a longer 
am slowly preparing 

"To bring ont clearly the significance 
of the photographs in qui 
would recall that, in some 
previous contributions to 
societies, I have endeavor 
@ popular opinion before existing that 
the phenomena known as those of 
Grookes were dependent on and in- 
dicative of high vacua. With this ob- 
jeot in vic owed that phosphor- 
escence and f n 
ena in Croc 
ducible at 


Lenard in his first 

cation on th 

was exhausted toa n 

either by chance or 

it was found th 

an ordinary h 

rate of chang 1 

of any of the two kir eames 
ed, even when the tu impact pla 


» aluminun 
The 
ny ¢ 


mitted. 
il of a type whic 


and in 


uch ¢ 


the ce 


uum, but 


h-potential terminal is 


the le 
unde 


to the Exec 
under date of A 
“We want price 


nneoted 


cap i 


ves Eorroa or Busors: 
Thiaend of the centu 
ite with scien tific 
trical and otherwise, that t! 
Motto, nil admirary, become 
fed, and traly we wonder at £- 
When one reads the account of Mr. 
Mosla’s latest work in electric power 
smission. the mental question 
and why not ” Once he had 
d wireless telegraphy, to 
otivity it 1s but @ 
transmission, merely 
means for s- 
is - instead 


done this in 
awe-inspir- 
the light: 


jendous bolt dart fr 
jong eloud to earth and 
flash back from 
 retorn stroke?’ And 
Sthe clond, though m 


length, has not constituted an 
eircuit in such case ? 

It is my belief that the upper stra 
jre*constantly carrying electrical cur 
mente of bigh potential. 

MP) An-old-fashioned apparatus for the 

dy of electrical phenomens: was a 


lobe of sulphor or glass, which, when 
Mptated under slight friction of the 
hands, produced the desired effect 
lim the shape of a snappy spark. Such 
Wa globe was about one foot diameter. 
What, then, should be the effe f 
the carth rotating at its enore 
Bspeed the friction of the atm 
pPhere— » globe billions of times t 
surface of the archaic electric m: 
chine ? 

It is no ider that our most 
vanced meteorologists go astr 
their forecasts, when they hav 

ns of learning what is goin 
por strata. 

Teala’s balloon termir 
® boon to meteorology, 

eir own purpose als 

ed as a source of 

rious phenome: 
sbove 1 

RICAL REVIEW | 


for the 
formation of 

pontinually 
And, as the 
s often point 


Ei 


Jobn Stephenson 
Receivers’ 

» throu 

al ind a tl 


Great sitpr 


» world 
ure last week of th 
yn Company, ma 
t ca New 1 
npany he elde 
basiness, a rilt th 
ever used. © On the aff 
dent. Davis and Secre 
to the effect that tb 
temporarily — embarre 
Cohen appointed Alb 
of Paterson, N. J.; an) 
w York, reeciver 
Jor bonds of 
are plac 
776, inbilitic 
Tho rea the 
time is said 
working capi 
plantnot woder 
y, near Patersor 
d that the orig 
ny, amounting 
increased, and 
i roorganis 
ras founded by 
renson, who died 


Duty o 
Lamy 

The Board o 

United Stat 

week annonn 

the tariff omni 

lamps. The collec 

New York’ assessed 

cent ad valorem, un 

100, act of 1897, whic] 
ticles of glass, or of 


imp: 


material of chief v 
A protest 
Knauth, Nu 


hold: ‘} 


i 
blo 

furtt 
parag 
factur 
ponent m: 


alls 
specially 


orely 
f rans 


fmblefuls. 
Naturo 
bat ia probably ber me 
ok manifestation of power, the light 
Hing. Who hae not seen the tre- 
Tnondous bolt dart’ ftp 
® long elond to earth end 
Mend. flesh baok from 
ef‘ return gtroke 
the cload, thong 
Dagth, heen 


eifcr 


herself ha 


one end of 


te covstant! 


| Fepta of biz! 
Anold-t 
aly Bho 
lobe of en! 
tated up 
hands, proda 
the shape ofa anappy © 
globs was about one foot diameter 
hat, should be the effect of 
jo earth ng at 
Speed under th 
phere=a globe bil 
e of the 


enormous 


b 
arches 


owonder that our 


oteorologist 


fn) 

it is 

Before 

tarpon wh 

With spra 
Now Yc 


the effect 
tempofarily embu 
1 appointed 


and the ligbil 
The reason for ‘th 
time is said to be th 
working capital is 
planénow under co 
Paterson 
tho orig 


Il be reorga 
founded 


nson, who di 


Federal Isw to carry 


tee 
4 Seu tion of industrial pr 


tion of Traf 


The 


lin terested 


aN take etepe ‘to 


vil 
g mplar dol 
Mor When burgh rosiarl 
the Mavical effect of pespecta, but if nod 
brillinntly lighted jy ethe beauiiful of 
in bie worl xl aaton- tions. and ghting ” 
ished ; ntges anced 
toteges the epor ; the WALL odie» 
amed. Tays beari oe = 
recent tific world 


istribu- re beaut 


by his ne invention 
ite ulti- 


| Tesla has j 
be. p mate developments, 
Boise,  plaaguit among the m 


er man. 


ch aa to 
t face 


hal wind Tea) OPS Tame 


f the 
are 
lt e- 
exchangit 
as to the 
sadvantag' 
aces name 
mb a recent 
ral distribu- 
red by his 


will be pos- 
ke, or Boise, 
tother man, 
San Dieg: 
* that fact 
i by a line 
vide which 
» shadow of 
Death, and 
rill come-to 
e 


lway *trans- 
of choice 


ded advan- 


the « magnetic field, or when 
he_ prese hea magiell effect of 
a tube of rilliagtly lighted 
in his hand, t 1 stood aston- 
shed; when R 1 announced 
1e epoch-making 4 of the 
bearing big name aie 
id was thrilled ey 
bef but we belicve that the 
and rtanee « the ins 
Tesla )03j annowoced, In isu 
mate developme will be such 8 to. 
pluce it among, the potent fac- 
tors in the advance ivilization of 
mankind. The fact! btho inven tit 
1g been thoroughly # racticall 
developed makes its immegdia' ipli 
cation sure, 
In this issue we begin te lied 
teniof the clear afid exhaust we 


‘ing of le’ Own Aoseription 


thie Inve Wie) will be 
eluded 


bural 
9 "'y 
respects, | 
f 
in the bé 
i 
tiong and | 
| 
WALDY Si dex! “eORHectior 
RIC Mais teed x 


1 uA- 


RED bo 


] 
The ele | the « 
opie duris | 


Whew 
WOE Over a wire 
Aman of its Tulations con 
wehbe it we 
WHE TBaison «. 
tion of the phonoy pt 
justly look pon asa Ww 
Te: \« Grst show 
the ating magnet 
he } uted the magic 
# tob glass brillis 
vb the world 


od ; Roen 


\ by 
Tesla | 
be, pos- mate develoy 
ir Boiae, 


Jace it | 
er man. P 


r 23, 1898 


RTH AND ITS ATMOSPHERE, 


A CRITICISM AND IT 


AN INQUI 

To Tae Eprror or Evcrrica 

In your issue of Nov 
rticle dated New 
and entitled “Te 


Transmission,” 
hep, shoul 


J. M. says: 
of the 
lormous speed 


tm 
tm 


be 5 
ormo 


Burfac 
Sembsolutel 


Vhat, 
irth 


ELECTRICAL REVIEW 


oable of giving astonishing electri- 
cal manifestations, and in the upper 
strata electrical excitement of a most 
character would not, if mani- 
fested, cause any surprise to the mod- 
ern thinker. What is a storm, if it 
be not a condition attended by the 
friction of the lower strata upon the 


intense 


ind probably of the 
inst the higher strata 
rm may be, and 
over an ares 

or more, 
In th 

ta, namely, observations aud 
ing on away up in our 
no one can say what is 
» of these great areas 
1 low pressure, 

» look up and 
ral strata of clopds, each 
n independent direc- 
1e existence of stratume 
ouds being merely the 
, and having 
bearing upon the 
y moving layer 


absence of the right sort of 


one 


vointe 
relat 


t of inc 


could generate stupendous, amoumte 
OL electricity. And it ig quitévas emmy 
to% believo—indeed, it’ would 
necessary to believe-that there 


io’ ‘the atmosphere movements’ jage 


like the, ocean 
subject a8 water to th 
tation. 


nce? airtis 


New York) November 


EPHONES? 


An Extensive Interior Telephone 


communi 
recently 
by the Strom- 


system ‘ha 


‘Pelephone 


ing Comy 


offi 

Gas 

Com 

nue 

Ohi 

plant affords a good ex- 
ample of the 

the use and convenience 
of, private t 

tems. In 


interio 


theottice ss: 4 
nected Ww 
"These ped 
wivate sys: 


a system 0 
where inde; 
exchangesh i 
private sys iy! 
with the oil Rj 
separate tel/ HF 
‘The system 


generator i 
| 


Brember 28, 1896 ELECTRICAL, REVIEW 


THE EARTH ANDITS ATMOSPHERE. capsbl onishing electri=y. codld \generate 
, stitsu axb manife ind in ‘the upper (Wf eléetricit 
A CRITSCISM y 
2 _ electric c vent of a most | believe- 
‘ A n@Cewasry 
haracter yold not mani 
As @ im Vhe -atr 
fo rus Eorros oy Eusctucs n t y surprise to t like “the « 
In your iasue of t 1 r t subjectcs » 
article di New h tation 


nd entitle 


fanted b 


telephones 


Straments 


Fw. 3.—ooxneertnea Ver x ert 1 STROM GED 


i Bravamiasic J. M, says: ‘What, au »robabl 
' then, shou effect of the carth r , 
M@tating at rmous speed ler of air? Ye te nay F , ace | tcl 
Bee friction of theatn : B : roe « man g Tbe 
Billior tt 6 of 0 i re m v t nm generator « 
archs 
if | 
“frict 
the 
with ‘ of these great ares 
be i pressures 
orm in look up and» Qc 
the: rata of claude, euch » i 
1 independent direc- Ohicago. 
xistence of stratum- plant aff 
being merely the ample of 
inters, and having tho use and con 
earing upon the of private telephone ays- 
tly moving layers temssJn Fig. 2 is shown 


on necessa nter 


Vol. 33— 


j0non is carefully ap 18 lifted three feet 
ved that the ¢ 


he water and s 
losion. The layer of 
more re 


air, 


does 


discharge. On 
- t striking experi- isch: 
2G-Cantson TELEPHONE Pie Box in th ection can be per- #tmosphere ar 


imi! it : -~- gecount of the 
motive force exerts a similar action to | a board with athin the = 


go, whieh is polished < of the experiments whieh 

in such a manner as | hayeduseribed. I am Jed to believe 
resistance of about 1,00) that ordinary atmospheric air ander 
n broad terminal bands Yety igh) voltage acts like a fairly 
When a dischargéunder good conductor, and I can conceive 


of such a h clectro motive 
of potential of°1,000,000 that the in . 
between the terminal 


ght 
tothe weoun! jalioe: 
threngh the «opie 
earth Mr. Teka 1 
conductivity of thr cau 
electro-mative force. 
nade with high electro metiy 
» iiileresting iw regurd to the au,- 
on of Mr. Testis, and ate in com. 
cof thom T described in the 
American ‘or January 15, 
sane that Gime 7 apparatos 
of producing 1 200,000 
volte. produce 3,(°1,000, 
Uptwe t of TjROaoo0 «le 
e length \ectrical dischs 
in air appe closely propor- 
tional to the motive force, 
When this * xeeeded, the 
length of the increases 
ig proportion + for ine 
stance, and clent ree af, b . ie 
approximately, 2 re . ductor becomes Iuminoy 
duces » spark of a 2 Whe new apparatus was 
leogth, when it « ' < set up, ted surfaces 
least 10 feet long. j re porte 
@iminution is readil 


‘poration of my apparatus oat spart, ix. tabes 
in the dark. r, the: fabesare speed . ‘ictormined to 


rr 


re are excited I 


L 


| 


Fro, 8.—Lioon tie 


ransmission,” T. J. M. anya: “What 

en, should bo the effect of the earth 
rg at ite enormous speed under 
he friction of the almoxphere—a globe 
irface of the 


otal 


{ times the 
e machine 
tb mivtaker is no 
Miriction of th 
the eurth 
with tho eart! 
be swept from 
ormous \ 
the atmoaphere 
Thero ia no fri 
gurface of the atm for 
igabsolutely nothing toc 
Ti scoms to mo that I’. J. M 
seek another explanation of the source 
of electricity that cansest 
phenomena of the atmosphere. 
5, &. M. 


November 4. 


atmosphe pith 
atmosphere 
Lit not, wo alc 
arface by the en 
elocit : iotion through 
¥ upper” 
thero 
ction. 
must 


electrical 


Y., 


Ithaca, N 
: THR ANSWER. 
Fo rua Korroa o Rurcrmoa. Retiew 

1S. RM.” had 
Ingly he would have ur 
Datly, Asa whole, th 1 
Bimotphere move tog 
toa 


1 discriminat 

tood differ 

ind it 
t least 


text-boo 


eh 


pAntMeNe LQureran wrril Si tos see 


probably of th 


higher 


may 


urfade, wnt 
gainet the 
he storm 
often is. r ig furiously over 
of a million square 
In tho abscuce of thet) 
duta, namely, observations and 
of what is going on away up i 0 
atmosphere, bo one can BAy what is 
tho primary cause of thege great areus 
high and low pressur 
Many days one can 
val strata of clouds, cach 


miles or 
ort ¢ 


ok up and 
ob 
layer mo ng in an independent 
the 


loud 


rye 
tion, pro istence of stratum- 
friction, tho 
flnger-boo 
no relation 
fact of independen n 
the 


being merely the 

rs, and having 
the 
ing layera 
scessarily 


ing upon 


of oir and 
rring. 
id what is the eau teadily 
nt parte 
in @ 
ictive 


rade-winds in differ 
> Why is it tl 
the 


ulway 


ing 
yf th 
give 


wind-atorn 


worl 
local most 

blow in th me 
ke on- 
ated 


1@ on b¢ nu the 


lirection ? ‘Text 
trary, 
that t 


earth and ite 
y to conecive t 


rhe 
ide of ome [rie- 
und how the 
sused Can 
And # 
listurbanee 


ne 


Cee Tex Te “ 


An Extensive lah 


Syst 


Gee Light 

Company, Michiga 

nuepond Adams 
hicago., Thi 


ffords < 


4 


ample of the 

the use and « t 
of private telephon 
In Fig. 2 188 
f 


pms. 
an interior vic 
the gas comp: 
cation offices on th¢ 
por, showing six — 
phone iv 
at each windo! 
three telephom 
with the | 
ge. 
ext wit! 
rd 8 
llustre 
i trun 
1 with a 
book} 


+ Under euelos 
of a le 
it 


o insert 


tter which is sel 


you consider if 


it in your next issue, kindly 


Yours very truly, 


EOTRICAL ENGINEER ” ASKED 
TO EXPLA 
New Yupx, Nov. 18-1898, 4 
46 and 43 Kast Houston St. { 
TRICAC, ENGINEER—Si¥ 
y im your column 
my recenf “con- 
Blectro-Therapeutic 
uly suceeeded— 
mpts made dur- 
rs—in causing 
as cost me 
sper, and I 
among 
its 


ee 
iety, yo 
ter many vair 
ang & number 
Bue & serious injur It 
t pains to write tha 
we expected to see it apy 
Bther dignitied contribut 
ind, and, I confess yvound is 
Beep. But you wil no oppor 
nity for inflicting a similar one, a 
Propose to take better: « 
pers in the future, In what 
you have secured this one 
lance of other electrical periodical 
ho bad an eqnal right to the sam 
i the secretary .of the 


ts' with 
jety to explain. 

Your editorial comment would not 
moern me in the least, were it not 
o take pete of it. On more 
oceasion you have offended 


in my iA ies both aa 
, sod “philogop! 


r, I. have 

en you and have only 

tied you for yonrerrors. ‘I his time, 
your offense iargr 

eviovs ones, forgot ba 


ast 4 shedow. at my bone 
oubt sou mbkb have 
mecesion, from thisesllistr o en 


ou quote, tepgible pr: iu 
{ your stalement reflecting 


otieaty. 


dared 


one 


Oompar 


er than. 


PERS 
Mr. R R 
f the 
New York; 
York for a flying trip & 
Capt. 't. H, Brad 
t, ll 
afd one 0! 
electrical 
member of 


idolph, 


manne Sterlir 


known ‘] 
te fi 
‘ood 
1¢ Hou 
tiyes of state 
many friends will con; 
and the state of Connec 
of a capable and carefa 
It was announced |, 
president ; Timothy, D 
ed his position # 


Yale University, and t/ 


J. Brush had resigned’ 
director of thé” Shefi 


School’ of Yale Univ) | 


Russell H. Chittenden 
sacceed Director Bro 
Brush’ has beén made f 
tus in the Sheffield Se 
Mr. R. Bdwards, J 
& Company, Naw Yor 
ing electricians, who} 
an officer of the Sey) 
ment of New York di | 
paign, is mow af his ¢ 
actively taking’ np h} 
electrical field. Mit) 
of a number of gent! 
voluntecrs from electr 
ing the war who shed|| 
entire fraternity,by thy 
and, patriotismy 4 


Cleveland office of the 
pany, has returned w 

Stites Commission to 
position anit i . i 


eneral manager 


f 
Ma FRED mike, 


fpr x 


[mon Uneptiorsy 681 
F ao quourased one 


parry diy 
043 Jo. Jory 


COUT ge 
Nog “Vv ees 


frugo r9q7 


/s1q padopassp sey pus 


eAsBY TOT 


siq Jo serqtpiqusuods 


ayy, “Aaqun0d 


pros 


oq} 
347 JO O10 8} 41 
pae ouoqdezey 0 
OspUd BT I9]/9} 
joy Afwor jo sijodo. 
ye me sojje * 
x 
|, pus euoyd: 
seseaeur 
“N 
“exo 3-nosstWW0D 
0 sdty snowwA eyvU 
ROLF) UL Eq IIL COTO 
I u0,00931m1 W109 Ot]] Jo 
lorjoes 801075 1 
Jap [edlajoaj9 pur [vo 


40430 
01 90 


yxou sn0k weyeqy nok wos; eRe 
‘may God 4st0 869 10/2 043 10 Aa 
“Aqnp for st 48 ‘serisaxiun Ge 
W102; S100; 
Jo sorsoq ¥ Smeg  -Syson0y 
Sanjoopas yuowmyzeys anof jo woddl 
tr syooud o7q(3u% “yond 
WoUR snotagenyE ayy Wo. 
quod ut aavy 4yettun not Op Oo 
-souoy 4M Uo mopsgs e4eus 
PUspiayy perep erry ns 10y Roce eroneael 
uByy JawZ st ssuayo snot ‘qiu 
‘oun sty y, “Siouzeanof Joy not Da 
f{uo aavty pum ued ueatiuoy s\emia 
oaRy fT Beydosoyd t 9 
co ee 2 


| jaryo 8B uowisod O43 
her ae soy 
MOU si pue uorq}sod 
| WOIss1UTTOG) BOAUIS 
\pou a1 sey ‘ued 


| 


ELECTRICAL, REvIEW 


Endeay 
al mod, 
t ‘l fer 
“Pol 

again.) 

the sendinge 

tances int 

the soheme 4 

that oot# : 

tuining eerta 

of the ew 

f thia pre 


v0, recely 


bat it 


imuch g 
limite 


ELEGTRICAL Review 


Koded¥oritg to donstru yeh os 
Barbi Foi TR Mg nae Ry ot co in thie fentarey weet 
ae Aebing vi 4 Heaturee the human Bady Saigon, thet. (tv'| tendoooy of plied t 
th. Primaci! i rae © combinés vontrolling de: arrest Phe developme lqndency %o i 
in, ari foo, « : d ’ fment of arme and 
o sending of + ves oy Fain to atop Warfare wi) With @nd my 
tances {fthib tre Np ed iy Prva od We Pea meene wer tr “i . 
the sobéime tn det ae ier Meph svieto, Ap 
hat oocasion the , ide owed end riginally, 
ning eertain elect subi 
ovarth, The attractive feat: cc 
fan was that the of 
ls shooki diminish very little 
listanoe, an’, in fact; shonld eaerith¥ 
h at all, i( it were not for i, A per drbon £ weatber 
ont — fly in the : f t <I ae 
atmoaph all < 2 a5 
this one, sived ihe ; nyeuuen ¢ malns, ja being Placed on the “Amy 
a Slevaves. rie oe y not bear o k é General Electric Com- a 
Jens; the basi ; vioti bat I can not E : ert with 12 te ob 
‘3 “ wireless Th 5 
ment will bea A 
but it is not m 
detracting fro 
On the contrary 
pre that | acknowk 
Of Dr. Lodve. rr 
@afrents produced by 
ratus, was easily t r 
Tents farnished by my impr 
éhine, giving a tension of 
like 2,500,000 volts \ 
Pestigation in this direc 
@mother valna act; naw 
condoctivity of the air 
pe : ged very rapic v bat it is difficult for 1¢ are, takes a normal current of 
t bow, with such a peres, and, with one tritmiog, basa 


osip Ane LAMP 


iteidegree of rarefaction, and at 

the tr sion of energy throug ug to perfec Ban). n hia TOTO Monts Tequirivg 
flie upper strata of the air, which, Go" y Ww nthe cou 
withont such results as 1 bave ob- time, guns can fain themsel , 
tained. » be nothing more than apons. We shall bovable, by are 80 
a dream ne easily ble, availing oursel\ this advance, ee tna ettitot magnus of 
This appears all the more certain, as send a Frode auch greater die- hours may be placed in the 
Bfound it practicable t 2, limited in any aiidor for Macextras 
mit, onder litions such a8 exist In nount of explosive 
Heights well explored, electrical en- © e to f 
@rgy in | mounts. 1 have thus at command, t Var 


@¥ercome al! the ¢ ‘obstacles which flight, and ¢ all it ba 
out ugain.and explode it 


@igin od in the w 
mMecess 0 ystem pow rests me! moré than this, it wil 
on en ‘ekill nis, since all chance in 


tion during that time. 
oportioned that 


of less ne and more 
t ard 


pat 


ting the object at 
iuired, is eliminated. B: 
I ature of such a weapon 
_ at the idea through en- namely, ib may be made 
t speculations on the ily to a certain note or tur 
endowed with selective 


which 1 ncerved 
ng the rectly such an arm is pro 


iy latest invention, 
it a poiut which has 
d. I arrived, as has 


im- 


motio! J r he mes vat impossible 
i h a cor yonding de 


pressic 


° aural uppercarbon at the end of any 


uch greater 130 or 450 hours may be placed in the 
nited in an , ae ; 
5 e — 


presa @ 
nothing Wat 
pomp, fe 
reservoir int 
again.” Primar 
the sending o 
ta: cee in this 
the oheme 
tha 
taini 
of th ' 
of thi 

the sigt 

with u 

not dim 
certain 
atmosp! 

this one, too, 
of Marsyas, 
less, the basis 
as ‘‘ wireless tele 
ment will bear 
but s not 
0 


wt 


Dr. 


aurrents produced t 
as easily tr 
ished by 


a tension 


paratus 
rents f 
ing 


wae 
per stra 
Fithont such 
te " 
5 dream, ber 
This appears ail 
Tfound it, 
ait, onder con 
heights we 
@rgy in large 
@vercome 
@iginally 
muccess of 1 
on engi 


motiox 


pres 


bat 


ute tela 


in det 
scasion the 
vertaih 


in 


xl 

k city 

ynimously 
electrical 
n 1899. 
lirectors 


impr 
of s 
A 


at 

throug. 

wbicl!* 
obd Power 


: Y 


n, apd 
nergy 
the air, 
sae I ba 
thing 
easily 
more cé 
practicable 
ype such a8 exist i 
ica) ex 
thu; 
whic’, 
and th 
rok 


Kings 
more has 
realiz 

rtain 
to tra 


in- 
Edison 
ny, BE 
con- 
has 
vith 

P 


An Inquiry about 7 

ally Controlled Vessel 
To rut I 

have r 
to Mr. Ni 

ark r editonal in 
dated tl nstant of you 
paper. In nection there wi 
mit me to i ire: Has not a 
serious and import 
the operation of Mr. Teala’s apparatt 
been overlooked? It odeurred t 
! while the vessel ie contr 


hat, 
arily by means of @ **coherer 


st consideration ir 


featnre, 
wer of 
oe , to 


sod m 


pen 
i 


ceives the ** waves” from the 


nitter”=on shore, this 


an also be influenced 


** wave »and transmitted fro 


same 


the vessel menaced,and the movements 


of the Tesla c 
The Tesla vessc 

attacked, | 
the radiatic 
smitter tl ¢ 2 
ismitter on 


ould, \ 
the vesse ithi 
field of 
veasel’s tra 
rolling 

where. I 
Tesla te 


that 


ye Necess 
a some methe 
yan ter 


1e 


Indiana 
Wonderful Ta 
Stor 
[Prom the M 


Lieutenant Finley’s descrip 


ie night he passed on Pike 


n electria anow-stor 


que and spectact 
ke of the storm 


ord 
jlentl 
ged wit! 

fell on th 
itenant was rl 
rk, The 


but soon 


ng it ga 


The snowfuke 
ary flakes, falling 
they 
sotricity, and 

rair of the 


ade uncontrollable. 
en nearer 
tronger 
latter 


Te enor 


laced in t! 


¢ first comm 
pent to 
ae be 
rged 
rtis 


tended t 
prosecut 


toa 


r eng 


of th 


press b, 


anication 
the | 
the 
inter 
appearing 
other inve 


les 


al isms fc 
AND TIS 4 


ork, Hox 


L mo 


which, he disco 


ing energy t 


The a 
lates 
away from 
hee Pp 


IPbis, us he put 


pa 


does not mean 
laf tha ann’a Ta 


views and 


y Teale 


victim of probably 


sensa- 
without 
entor. 


J 
Je pu 


tar calenlute 
an altit 


nded it 
able 
1 1900 2 
Vs fair 
the powe! 
The 


enjence 


phoaphe 
into 


to m 


signiti 
hat 


at 
r from 


inste 


ion, ti 
from thi 


ite. Hight 


em 


hibit abth 
Paris, and 


our gre 


mint 


which thé, {eventos 
Mr, Tealit’s fir 
hie me 
5 as nutomible torpedors 
these tq deakroy. 
but of he wenk ony 
ica came to him Wa male 


so seresistible a to 
rabatiies 


Spanish fleets 
the broade 

jis watt mnuching 
fonder war iteell imp 
roxT™ 


pEescrines Wis T 
vixEDa OF 


qustA 
YARIOL 


York, Nowemter #1 
tromop THERES BI 


‘oom der of pv 
vga 


thon 7 

‘To THe 
Hed it 
dation, A, 


tat 
lamps 

aM, 

etare of of 

ow aed ti 

aod ewary 16 
transforming 
ordinary eagTents sae 
the lighting cireatta 


realizagion 
invent some ub fe 
econexn ial) 
farnishedfrom 
inta _shectryral 
raplditys 


was able to 
thes 
a sytem of 
ary sso to 


hight 


not 


that it will 
nee 


gy of tee ont 
trial purposes, {0 famelrea 
bot moet aireit Tt wa 
after 1 discomercd the ratati yt 
tie Beld ghat it took a frat bi 
y wolnd. In onli 
1 | Sourtd two poerhle ai 
it, Bither power wi 
\ ou the apot, 


aa rs at 


a0 pa 


pyoq 

Sew Buiyejo.1 
auoy Aquo sv. 
*Kftea out pat 
smput 


wns A\u0 

Uorzusndo « 

Gory “yt sn UL ORONY 22 

“MOASr™ |p1s yee ost} guqy AV 
4. 

jo. 18 -BIQu 

Ayysuo. { wey 4 

w iy) yajdar0o 

Ma) 003 Snoueea.p sun uF 


SIOYIOM 
fur adpe 
you uo J 
j nok aoyE31 
BA 04} Ul UO d 
IY BJUIUIOBS ay T 
Sj WO aur 4tUTIEg 
em UL YIey aARy 
OYA 8804} 4BT} 
> pus 4jz3u9s48 
qq} Sarqjou st 
JO} [NJxURyZ We J pus 
ypiomod °8 938 uomuaAUT 
8ip ‘uoMnnoads 
sty} JO siepBel Pi 
eu Sq sxoqey Aur jo t 
{31q ey} Jo seouap 
pue s}ueuITIOD 4: 
€[ JeqmaaonN Jo ]e11071 
*aidde Ajgdiq imod 
Bq sig} ar0jeq Ff sauynp 
Jim «9430 “IOF t u'gt pRy 
J—=NAG AHI 40 * (anLOL 


[ sost “ig 2q ‘ung ony wo 


side 4 


"MHOM aC 
Sryo0ada Hq 


TAIT SQOIUVA 
saaiyosad 


oaduar jj05}t 1 
IL 08 © 
1 90IBO 


wig 


Aur @ 
a10M 8 
Ao WU 

19440 “pus goAIK 


10 ‘snorjeys Aumar 
Butpuas 4 
ms sqt jo qavd Saw 
% {10Jonpuoo B BR 


sy uo uaomnou OR a 
sey ay 10)8I, 1 
dnpoid ay sv B}dedIno 
| yous 0 sajipiqissod ony 
AUL URB9q BISA, “Ap 00TS 


qean st sdeus aq YDITA 
‘sIseq [BIOJOULMOD ¥ 
Jo 4s00 aq} Jo MOTZONT 
-418as SE OSL IOF 
‘anrqsuns 93] HA OqY 
LioqR.10q" feoronaepy 
d a1} jo ofqedeo 
“39104 000°008 fy190,0 De 4gts 
quest 1d oy sasodoad B99, 
YQIA {407 BTII980 [RoLdz0aja 
paat Sty} wWosp “poals0y 
yy Sua ey) [OsyUOD fF 
{ 0} PIU aq 0} WaT} pre ‘paonp 
i ugeq 1948 per 
10UT0Na saaw4[O 
9 0} ATS 0} 
sem qolqa Suiy} ogg eqs Op 
01 BISAT, “APY pay stoIesyscaMl Sy [LV 
*PoAjos 2g OF WO[QOId SYgFHsBA J [227 
Uns 34} JO sony an} amis prnoys 
qQoiqs qs optim B.o;ab FIgy mint 
oy, “Aoyt dsoqd 8 avy) si0ur 
saqnyi age 0 [OAa-ppes UBT} 
I yhq “noisuay-YySig 8 9B Agog 
aja. JO 8)UemgMa 9 [dno Zurssed 
(q Mo[s 0} apBur eq “pjnos eqnz wn 
BA SIYOOID U FCO] SlpNys sty ULSaq 
(BYA UACTY [faa SBA 4]. yuo 
a Aporsyoaje Wory 4qsip Saenp 
d jo Supa 919 1OF Si--fell audEs 
aq Suoje Surpeoy gous at Spas—sing 
yqim apis “q apis Fa1jonpuoo weaq Sut 
U[S0, [SW Yo! t[a ysenb gees soyyory 
LOM OY) JO F4Ow ayy 10] 
wivajs Puy [woo eonjdas pynom Aj1014} 
ooj@, pue daaod-19ynat pus “A! 
yo. puaysut FUIAUVD BR QuIOVAKy 
(noat TH aq pho ssaons 
ieee au, “1leyeoye 
yuosh ano nod ayy) 


> JO [B44 ;UIsHwI9 ON3 “pyAOm Oty] Jo 
s19nod-1038m 90 


1 91 ‘87[O8 
syue1nd Jo 
*M0j1qig 
3 JO» BOT 
329 TM OF 
d oj0mel 6.48 
eG | 
reasal Sih 
GL PPE) DUB ee 
Jo s1823 39} WlOJy @j0mr 
]1jRA yeas8 ayy gentOEq 
Apelyo nq “Guaua[ezysUt JO 4ys809 GUSuE 
-qsasur aq3 jo osavooq Sqaed ‘emsawur 
, ULGTT pozlU, SE “eAIMOT 
‘sramod joa JO oan Sy “amony 
Te% st 4q34 pues queq “remod 407 
ima youpas £Suem oy} Tv 
Sarmpoad Jo aqudwo aaw yorqa yqaTe 
} Modn s]pey19;8m e217 a19G] 3BTy, 
“puey oy) Jo.syaed soy sty 
am nodn poze; dias prvmz01 jo 
ale YPIYA weyvA Oy] PUR wos wOL; 
@nrqons Of oopyins s,q37K> 1 
pepusdxe st yora 
uowsod snomious I 4 yng 
“fpoenp sXti suns ayy jo aaaod ayy 
Yoy82 0} uBStn jou seep ayy) ;pary 
-URE JO 3 Op eq uemed suns 
SY} SSourey 07 st Qt sphad By SH Sigg, 
Jo}. puri sity = Sear seq 
qotja. goaford quar ay, wor deme 
WIG ONY 7OU [LM YORdesTy 25078] 
8,889], “IX JO QN[Iey 20 SRAVOMS 9 
eee A Seeded ois oy je 
Sjdde jo spogjam Mou oyur san wbni 
Siy Furaojpoy Ul pamadostp OY qorq.n 
sajdioutad aq} Jo omOT oat Ta Ia BOF 
pode sey oy “uenonyed 49 pary puw 
pandsuy ~anof 07 wry padesos seq 
yous 94), Moaz eurTy 
our LW sap 
HOHTO ToBA\qeg 
SUT op 8OY} pun sod 
1197007 AEM Oy) 
YyUoAUE gy 


wore] 


sastt_ pu 


au 


+ 


iber 7, 1808 


'SWER TO AN INQUIRY CONCERN- 
ING TESLA’S LAT 
INVENTION. 
(@ the Exgcrrtcat 
ek ‘appeared an inqui 
@. Worth, of Indian 
roa probable defect 
ily - 
tented 


last 


controlled 


by Nikola 


orth inquired if the shiy 


‘Gaced could notset ap ac 
dence by means of similar appa- 
tg, which would be more powerfal 
a nearer radiation than that trane- 
tted to the attacking vessel from 
istaut point where the original 
1 controlling influence was cre- 
4. A number of electrical experts 
d the inventor himself huve been 
ngulted om this point, in addition 
y the writer of 
description of the in- 
appeared in ful 

. ral on N 
s..: paten hi 
‘@@ar own, is republi 

this questic 


lowing pi 
h the italics 


d as bearing 


coding 
ilar contrivances 
sg_end, what is 
twat, the relinty 
aterintly incre 
juatment Is in 
Abe successful car 
[Tesla eviden 
uses of his in 
agvertheless make 
js feature the gr poss % 
Ip Beeause of the nbove-mentioued 
hich are secured by the obs« 
We most favorable conditions i 
but also, and chiefly, with the 
Mprecenting the receiving eirevst 
fafected by waree or dist 


nilou in 5 
n rule to 
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ing electrical waves of any pitch, still 
he would never be to know which 
of the notes etri is 
circuit on the assailing 8 
this effect would be only momentary 
lily counteracted by the 
the ope 
course 


ab 
affecting th 


and spe 
apparatus 
guiding the 
controlling, 

quite apart from the above, 
jet it be assumed that cuch udjust- 
of the sendifig and 
not at all observed 
puble of 


ing which 


vessel 


in 


and 


mer 
circuits wa 
ents Were known c 


ting a sensiti 


that ne 
af 
vessel, which agent, 
made it inpossible for th 
ward off the attack, ‘I'he 
manifestly 

any radiation propagating in straight 
ines, as light or shert Ie 

may be used for operati 

and such radiations 

off on the side towards the ene 

that the latter could not affe 
jeu on the att 

nin such an extre 


nem, 
latter sup- 


olling de 
Still, e 


vessel 
m tous that, while 


case, i 
to disturb the dot 


it mig 
nd 

ruphy 
onatter 


dash 
it 
to 


how the sig 
whereas 
nt would have uv 
in_ this respe 
tell whethe 
raratus, he is aidi 
efforts o 
smals would be of tel) 
ufter the assniling 
1a point at which 


hiv a 
his assailant 


start 


himedes, 
instance, 
he conld 
id 01 
muc 
might 


to respor 
ill the fe 
g when there 

smerged in the 
to bis s 
ignite a 
and to 
hip and 
he kno 


ne 


nis app 

might 1 ves: 
responsive 

sadvist 


ity of exple 
by his signals, 
7 for such pur 
struction upon him 

gh his very efforts to 


e himself t 
ularly’ 


and all ¢ 
has bee 


in the various commer 


1 comm 
ossibly venture to a 


ken in the 
e coherer is in- 
tion 


inquire 


able 


riety uf electriew 
suitable f 


och 
wn to acientilie me 


impre 


departur 
depends 


‘Tho weapon is a0 ron 


th welded onds, and he also heated were 
fe werking oylinders to prevent elect 


g of the valves. His ber 


ar Oper- : , 
. was the beginning of an 
uccessfally on hitney- la 
¥ leparture in the 

und ran at 


New k 


ly writ nat 


ily as a horse car 


nbout all the feature 


at rted of the can operate 
pro act of his y 
r syster of adoption y “mero wv 
Dwenty-« ind Twenty. 2° 
Befor 
street we are told 


meking such 


educato: 
brand new r 5 * have } 
OSE 
In one hand 
1 another lent 
ce 
‘ c tri 
it is owned by 


f the Evserrr 
se yeara of alleg 


Lo be fe 


! The Genius of Destruction. 
Beet (reaped rom “2-1 
© Manis. Born x tavin! 
ive joy, his first p!. 
&troys From the rc 
his primitive: sayage:), 
the process of civilization, this barha- 
rous atavism which incites him to de- 
straction and strife adheres to him, 
War, apart from the sacred canses 
Which arise from the right of legiti- 
mate defense, is often nothing else 
than a manifestation of this instinct, 
Té seems that Man, in imitation of 
Nature, and even oftener than Nature, 
Offers un example, wants to create 
Cataclysinms in obcyance to this fatal 
heredity. His ve nins provoke 
or produces then 
mestion of cata 
tion of bis Knowled: 
and, devoured by th: 

fects his engines 


sting: 
s to de- 
enees of 


thronchout 


us Nikola Te 
a rive 
just made a discovery « 
d to the art of war! 
i, is to furnish to the 
r of destruction so formi 
one scarcely dares to contemplate 
ractical resul The secret of 
ides in the trans- 
electrical energy to 
ich, until n not 
urmirse simple atmos 
and without any 
current is to 
f kilometers bring 


iTiic 


dis- 


could 


will no 


problem 
ducing ar 
enor 

to elec 


Gperate 
lat 
the | 
blow 


pr 
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structed a small model of n boat which 
performs all the evolutions of his pre- 
Seription. [tis terrible in its ; re. 
cision. An elestria motor placed at 
8 distauce, in another room, controls 
all its Movements automatically and have, like 
a reliable manner. And in this destroyi Mg in 
way an electrician on boutd of a flag droami: g 
ship seeming’ quite inoffensive may, that nobod 
with a simplicity which would eclipse “tragic 
the knowledge of the most profound — the 
strategists, direct against the eben t 
small vessels intended to spread death 
around themselves. ath which ne 
body suspects. which call 
and from afar, wath the prophetic 
Surprise of a cataclysm jr pared by 
man. tened 
Uhis is terrible, and causes one to compassiot 
hudder when contemplating this bles 


this account Nikola ‘Te la ¢ 
right to be culled 
humanity. 
Posterity will, perhap 
this claim, as well as 


k 
a bene 


unaware 
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er of destruction brought 
ht of its terror, 

t not be incredulous, hoy 

ja Tesla proposes te in 

most intellectual and 

ople on earth, He in il 

ibit ab the exposition in 

» of his invention Ie 
lirect it 

without 

le electri vsmi 


to the 


paci 

the 
the 
maguanine 
Nicholas U 


disarmamen 


ovement 


bean ente 
ut fer hum: 


1 OPOSG: MTL 


ollowing 
rot the patent, iu which ¢ 
0 punown, is republi 

thia question 

It will be ob: 


sastment 
the = 
Hon 
a0 
newer th 
seat 
y because 
tages. which are secured 
ot the most 
Respect, but also, ar 
of preven 
«being uffected by 
ip from aources mat under the contre! 
he spersior, The uarrower the range of 
prations, which are still capable of per 
Wty affecting the receiving circuit, the 
@ will the latter be against extraneous 
wbsnces, To secure the best result it 
erssary, as is well known to experts, 10 
wuct the receiving circuit, ar that part 
use same in which the vibration chiefly 
so that it will have the highest 
{induction and, at the same 
2 possible resistance. 
Jemonatrated the pra 
eat member of mich r 
night énta action 


af the abo 


questio 
fing sud 
ally adjusted 
id be practically 
‘only by the bar 
tion to which 
on the vessel wou 
fifficult enough, even for 
, to make an exact adjust 
two such circuits, let alone 
difficult problem which 
} would confront the 
d. Granted 


¢ his apparatu: 
rting the efforts 


after 

tad reached a point at which 
e signals from both the sources 
of equal i 
quite easy, in our opinion, for the op- 
erator controlling the cour 
vessel and the operation of 
ratus on board of the same 
it straight upon the enemy, put the 
machines at top speed, release the 
exploding mechanism and render all 
farther signals inactive. Sinc 
vessel can carry auy amount of 
plosive, it would not be necessary t 
come very close to the enemy to in- 

e his destruction. 

How abont the intensity of the sig- 
Can the signals from a man- 
of-war be made as strong as from a 
vessel especially fitted for this pur- 
pose? Wonld it be advisable to have 
such a powerful apparatus on 
of a warship when the experts tell us 
that powerful electrical vibrati 
apt to make large spar! 
any part of the struct 

oming liable to short-ci 

mains and injore any of the im 
electricel apparatus on board, and, 
worst of alt inflame the stores of 
explosives ? "Would any commander 
undertake the responsibility of oper- 
ating such » powerful apparatus on 
board of his ship under such condi. 


ss? 


nals ? 


bout in 


as. So. 


ti itilizing 
v well known to scic 


or t 


“nd feeb 


nfound a 
ying out 
invention 
is not lim any par 
ular mode of signaling, and on this 
nt Tr imself clearly. 
the followix 


itse 


in carrying 


I oscillations 


through space, of 
er disturbances of any 
wing the mechanis: 
ction, 
operator. by 
able controlling devices 
Signaling without 
way or other. is 
ancient—whereas 
before stated. has 


their eff 


have 
created an art en- 
tirely novel, for there never was such 
a thing us guiding the movements of 
a distant body and controlling-all of 
its appliances without any artificial 
connection whatever. 

At is. perhaps, astonishing that this 
epochal idea has not been evolved in 
times long past, for it would seem 
that it might have been carried into 
effect, without the use of any elec- 
trical means whatever, by some scien- 


rane 


well known among telephone 
having been engay: 


the Bell lic nsee 


with the New Y 
y he was con 


companies. 


‘ope 


d with the rig! 


if 


had 


a? 
® Bu 


ae Ravre@ jet ae it 


old files te that 
Te on 


hinge 


to getera hoo 
pril ate 

well keown 

vn, Ohio, 

of the re 


Baal, 
Supt 
is en): 
a Southerr 
te, New York ms 


a any, has re 
ber 


t into 
Heal in, 


The sai 

is doubtie-« th. 
inghouse 011 

the Cimehit Court of 
for ‘he Norther: 


York. t enjointhe 


Compecy 
hase at 


Phe suit is Wrouyt 


en 
on 


pavies 


tt 


relating 
EF} cosric aud 


btered 
Wstingh 
th 
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foectnas 

- for al 
wet fir 
vf Ameri 


»o 


ptherto ba 
+~@ed of the 


ult o@\ Testa Patents, 


Ip tie t { Grates ( pit Ca 
at Philedei; (lie, me A | 
MePherson hear! «+ 

sity suit of the Tels, Liecurie ©: 

ot New York, again a 
and others, of Vhiladelps 
tis sought to) the 
1 frometie 


nts on the pie 
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rex oa 


atin, 


bette 

icating imstrr 

Iternating a theory 
nstru- servations, to 


ave been observ 


the Hertzian 


sion 
a smal f the energ 


wirele the 


Capacity asd i x et 
m fevised b “ah gots 
r dir : lengths 
1 “ site tmsiga. 
{resus 
nission of 


reless Transm) 


ying no part, 
nt that the 


One more experi 
this vi y be su 
nsmission ¢ zh the ground 


conduction r 
latter imstance wibeing », 
diation and ‘while ¢ 
Treats propagation t 


an approximately 300,000 kilometer 
r second. 
To illustrate, the current from an 
er situated at the Atlantic Coast 
verse that occan—a distance of 
lometers—in less than 0.008 
1 an average spe 800,- 
If the signallin 
aves the time require 


at the re- 


currents 


partare in prmciy 
detionstration of 2 c 
idea surrounded the n 
with a. nimbus of origiz 
osphere of-potent achievement 
caught the fire of enthasiasm 
long deceived in regard to the 
sssibilities of this method of 
elligence. 
1 ‘that 
were st r 
of appl 
scribed. I 
flashed to a di 
produce Hertzi 
ting 


nanifestly circum- 
signals had been 
f 200 miles, but 
of such pene- 
ower as of 
red next to impossil 
obtain» ble ‘throuch 
ea being 
order 
sald } 


necessari 
The rectiline 

the action 
ceiver to the tof the horiac 
cota icterfe of obstacle 
straight Jins ¢ stations. 


subject to 
chief of all 
f disturb 


wail td 
Giminish with 


Buta few tc 
ahead of the ar 
me that th. 


arat 


Fig. 1- 


this, the theoretical prospect ‘wa 
ng time discour 
of high frequency and px 
had to be x i 


irpose, 


tial, 

ployed 

through air x 

Ing from these expcric - 

tric stratum separating the 

dacting spherical surfaces could be 
arcely more than 20 kilometers thick 


d, consequently, the capacity would 


but 


rather 


by ions oF 
and caused to mo 


ation T 


Jun 
during 
the station of th 
ndt 
mast of Jut! 
ated that 


ame 


the 
more 
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part of the ex- 
sate lighting 
on, has recently 
ome interesting 
er type added 
king street 
On rewith, for 
bd London 
itte ve'tec- 
posi also 
fin gre ail. 
is of th 
type, contai 
bree 125-kilowa 
units, eat 
high-speed steam 
id to an alternator 
it 50 cycles per 


at alternating 
tis unsuitable 
lamps in 
method is 

he machin 


turnin 


Tesla Lectures In Chicage 
Mr. Nikola Tesh was © 
the Commercial Olubef Chicago, 


1 13, and i6 t 


live am address before 


Besides themembers, m 
Bciéntists and educators 
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nber of interesting de 
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the U.S Milita 


of agriculture Week we noted 
results obtained on a and hardly a we 
goes by without its ‘mers using the telephone i, 
thelr operations. experiments at agricultural stations wit! 
Kinds of current in stimulating seeds and Plants, or the: use 
of power from lighting or trolley ults in running farm 
hiners. Indeed, it may be said to be doubtful whether 
“inner the farm is to be the new scene of elec 
next triumphs. 
cqul be remembered that not long ago, Mr Tesla 
‘ed that part of the energy of powers like that of N A 
be applied to furnishing nitrogenous «1 ments to the 
hat better crops could be secured. This may explain 
why a Mr. 8. S. Harvey in the South wrote ty him asking { 
vuld mot be used in a general pervasive 
ngs that are such a pest In orchards and 
Tesla, with wonted courtesy, admitted the in. 
subject and said In response to the Inquiry 
we ean destroy these detrimental insects in 
certain ways he help of electricity. but to what extent 
the trees would be affected by the application of that means 
I do not know. 1 ft could only be settled by a series of ex- 
nents. I | ideas on the subj: I think that 
vparate fon contd be proc a short 
T am reso! r the matte ope to 
at seme tanzil 
We have no donb: 
trical inventor deve 
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1, TESLA'S VIEWS ON THE FUTURE OF BLECTMICITY 
1 HLH inauguration of the Buffalo? 
sion, Wrought t 
sentative gathering of Influential men and 
r of memorable addresses. Of the speeches devoted to ¢ 
nent that of Mr, Tenla'n deserves more than passin 
a8 containing the expreasion of his latest wie 
tlona on subjects which he has made bis specia 
me time past, Speaking of th ypes of pris 
ist to-day, Mr, Tenla gives no encouragement for 
of the reciprocating high speed engine in its pr 
nor for the steam turbine, Wis Ideal engine t# on 
pands the working fuld with utmost rapidity and ew Vitth 
heat In the walls; an engine stripped of all usual regulating 
mechanism, packings, ollers and other appendages and form 
ing part of an electric generator, Mr. Tesla, though pot mes 
Uoning It by name, bere evidently referred to bis onelliator, 
brought out in 1893, Aw to the outlook for a carbon consum 
ing battery, Mr, Tewla does not consider it ove ling, 
Wewed from the standpoint of a source of power. T 
ability of replacing the engine-dynamos by batteries is, ir 
Teala’s opinion, a remote one, the more so ne the high pr: 
sure steam cugine and the gas engine give promise of a con- 
Iderably more economical conversion, Mr. Tesla also sees 
jrawbacks lurking \n the fact that carbon to be consumed In 
batteries has to be prepared for that purpose and cannot be 
as found, o# It ja under the botle The g ipuiation 
cuning, renewal, regulation, etc, of the batteries, and thelr 
together with the character of the liquids employed in 
would make it diMeult, if not unprofitable, to handle 
such a plant In a densely populated city district. While thus 
expresiing little faith In the carbon battery, Mr. Tesla has 
hopes for the ultimate supply of {solated plants or dwellings 


In the development of what he calls a ight “storage battery,” 


Involving the use of chemicals manufactured by cheap water 
power, such as some carbide or oxy-hbydrogen cell. We incline 
to the opinion that what Mr. Tesla hag In mind partakes more 
of the nature of 1 primary gas batte 

But it js Mr, Tesla’s conclusions on the results of his own 
particular work which will perhaps command the greatest 
Attention among electrical engineers and the public at large 
It will be recalled that {on his very first lecture at Columbia 
University in 1891 he threw out the suggestion that it might 
be possible to operate engines at any point on the earth “by 
the energy of the medium.” Six years of continued study. 
have brought him beyond the stage of mere conviction, and 
he now feols sure that the realization of his ideas is not far 
off, But at the same time Mr, Tesla confesses the disappoint- 
ing conclusion reached by him that under the theoretically 
best conditions such a method of obtaining power ennnot equal 
in economy, simplici and many other features the present 
method of converting the energy of falling water tuto electri 
current, and transmitting Jt over ¢ distances at bigh px 
tential, With this cc tion of the greater ulllity of water 
power, Mr. ‘Tes! his energies he means of trans 
mitting it, and no us that h «| means 
which permit of I 1 at pot much higher 
than are now cons i t He bi ther that the 
progress he has made gi resh hop: ant be will 
able to transmit pow to station ,oat the em 
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d well-balanced motal diso or 
er plating solution midway be- 
ono half of the diso becomes 
electro positive and the other half clectro negative. Owing 
to this fact metal ig deposited on one, and taken. off from 
the other half, and the disc is csused to rotate under the 
Retion of gravity. As the amount of metal deposited and 
taken off is proportionate to the current strength, the speed 
oP rotation, if it be small, is proportionate to the current. 
The first device of this kind was operated by me early 
jn 1888, in the endeavor to constract an electric meter. 
Upon learning, however, that Lhad been anticipated by 
ibers, ‘as far as the principle is concerned,’ I devised the 
apparatos illustrated in the accompanying engraving. Here 
¥ is arectangular frame of hard rubber which 18 fastened 
upon # wooden base. This frame is about 4 inch thick, 6 
inches long and 5 inches high, On both of its upright sides 
are fastened thick metal plates which serve a8 the 
electrodes. The tea are held firmly against the rub- 
ber frame by the binding posts TT and T rt. On the 
lateral sides of the frame are fastened the brass plates B 
and 3,” respectivly, of the same shape as the rubber frame 
ry. These brass plates serve to keep in place two plates of 


If a delicately pivoted 
cylinder be placed in a p 
tween the anode and cathe 


tesia’s ELECTROLYTIO CLOCK. 


the vessel is hermetically sealed by 
t rubber washer under and above each of the 

In this manner the plates may be screwed on 
tight without fear of breaking them. 


polished glass, and 
placing a 8 
glass plates. 


The plating solution, which in this case is & concentrated 
solution of sulphate of copper, is poured in through an open- 
ing on the top of the rubber frame, which is closed by & 


of the vessel is placed a light and delicately 
* p, the axis of which is supported by a 
y 2 h is fixed to one of the glass plates 
ans of sealing wax, Or other material not attacked 
Suid. ‘Lo diminish the friction a hh as pos: 
2 capillary tubs 
yp of oil. The 
from both the ele 
the c is fastened 
sisting preferably ¢ th bread 
next to this pointer‘ circle with the 
sions engraved upon it, a8 on aclock dial. 


equi-dis 
axia of 


ircle may 


\ | 


ae. i . 
ativuld then be sohplaced Wan tt Woxactly mth 
the solution. By means Of » horse-shoe 
may then be rotated and detin proper 


’ = Phe copper solution, bel 
placed, the en 
ery nected to 


ther two 
ing the resistance of this Mant; 
rotation {a regulated until it is 
division of the dial; that is, angil, for iastance, 
made in 12 hours, - 

Obviously this instrument wae) pot devised for» practi 
cal purpose. Neither will 1 be quite exact im tte indice 
tions. There are certain errorsy, unavoidable from: thé 
principle; for instance, the friction, which cannot be oom- 
pletely overcome, But the device is interesting ## @ means 
of indicating time in ® novel manuer. It will, however, 
be found that b 
rent, and # temperature oom 

hh almost per’ 
1d, of course, be very wecure the best re- 
of about 3 inches diameter.shoald turn 
Je that with a silver solution 
would be obtained. 


anda ailver pl 
f the solu- 


It is very 10 
tion and diso i 
solution appears a cleat uA 
be silver white in a certain’ position, and the other balf is 
dark like tarnished silver, There is no line of demarca- 
tion, but the shades molt beautifully together. 


OPERATING SUB-STATIONS BY THE) MOTOR- 
DYNAMO SYSTEM IN BROOKLYN. 


BY 


Tue Edison Electric Illuminating Company of Brooklyn, 
dufing the of 1890, resolved to extend their territory 
for furnishing low tension light.and power, by the erection 
of a second district station. ‘After a careful consideration 
of the matter, it was deemed best to supply this new terri- 
tory from th first district station until a suf- 
ficient load was umulated to warrant the expenditare 

ssary for the erec nd maintenance of the second 

Station. For this purpose a large eeder, consisting 
of copper conductors of 1,000,000 circ. mils each was laid 

round to a point two miles distant from the present 

strict station. From this point sub-feeders were 
laid, and these in turn ¥ heavily bridged by the 
netework of maine, A standard feeder is selected from 
one of these sub- rs, and at the extremity of this i) 
voltage is kept onstant pressure, As the load in- 
creases, the voltag arily raised at the station end 
of the large feeder so as to p serv oltage at the ex- 
tremity of the sub feeder, The effi 
of low tension long distance transmission depends 
coat of the loss in the main feeder compared with the in- 
creased operating expenses of a second district stati 
When the coat of tho loss (in watts) in this frenimission 
equals the operating expenses of a second district plant, 
ton this plant will be erected and will be run until ‘the 
coat of operating exceeds the loss in transmitting from the 
firat district station. It bas been theoretically calculated 
(and since proved by practical results) that 1,000 amperes 


can be transmitted before the starting of the new station is 
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Many valuable inventions have boon fownded on the discovery of 
simple facts, but euch inventions can never be perfected unless the 
principles of science upon which they are based are known.—Joseph 
Henry. 


THE TESLA EXPERIMENTS. 


HILE the interest in all the papers of the annual 
meeting of the American Institute of ‘Electrical 
Engineers was sustained throughout the sessions, there can 
be no question that most interest centred upon the lecture 
delivered by Mr. Tesla on the phenomena of alternating 
currents of high frequency. Mr. Tesla’s recent utterances 
on this subject had served to excite the curiosity of many, 
and we believe that a thorough analysis of the work accom. 
plished by Mr, Tesla, as exhibited in the experiments shown 
by him, will lead to the conclusion that those expectations 
have been more than realized. The brilliant researches 
and experiments inaugurated by Dr. Hertz, and followed 
up by Lodge and others, which served to verify the theory 
that the phenomens of light were referable to electro- 
magnetic vibrations of the ether, seemed to point out an 
apparently easy way of obtaining illumination directly 
through the medium of electro-magnetic vibrations, It 
has remained for Mr, Tesla, however, to recognize that for 
the production of light, electrostatio effects are needed, 
He reasoned that it was impossible to obtain primarily the 
desired electro-magnetic effects, since we must work with 
bodies of infinjtesimal dimensions which can be acted upon 
only electrostatically, it being evident tljat an electro- 
magnetic wave cannot excite luminous radiation unless it 
be a true light w To produce longer elec magnetic 
waves would, therefore, be of no avail ; but this is not the 
with electrostatic waves or thrusts. ‘These, 79 mat- 


Pea 


Wan 
uN re 


charges, causing + 
@ait light ; and since clectrostatié 
tpon the conjoint effects of potential a 
reasoning led him to the investigations, the results of which 
‘were shown. - ae, 

Continuing the train of reasoning followed by Mr. Tesla, 
we see that he lias recognized further, that eleotrostatic 
effects of such character a¥é available in many ways for 
the production of light. “Thus he showed that if « filament 
in a globe be connected’ with only a single terminal of the» 
source, in consequence of the rapidly alternating potential, 
the molecules of the gas are strongly attracted and repelled, 
and in this manner by their impact # filament may be kept 
at incandescence with only one wire. With these facts 
before him, and recognizing further that the employment 
of a filament is a bar to the attainment of higher efficiency 
on account of the limited degree of incandescence at which 
it can be run, Mr. Tesla reasoned that two blocks of a re- 
fractory material may be placed in @ perfectly exhausted 
globe and sufficient energy transferred by condenser action 
to keep the blocks at incandescence, thus allowing 2 much= 
higher efficiency in the production of light by reason of 
the possibility thus afforded of maintaining the carbons at 
a much higher degree of incandescence. Mr. Tesla has 
also shown that it ia perfectly practicable to transfer suf- 
ficient energy to the medium, from a single block or fila- 
ment placed in a perfectly exhausted globe and connected 
with one wire to the source, to keep the filament at the 
desired incandescence. Another and most important fact 
which he demonstrated was the practicability of using tabes 
of rarified gas without any terminals as practical sources 
of illumination by simply creating an. electrostatic field 
near them, and also of using lamps without leading-in 
wires. All these results can evidently only be obtained by 
the use of enormous frequencies and potentials, or, in other 
words, powerful electrostatic effects, the study of which 
was made difficult in consequence of the fact that in pre- 
vious experiments, looking to this end, the static effects 
were excessively small, owing to the fact that the coil was 
short-circuited through the low resistance discharge be- 
tween the knobs of the discharger. The method of con- 
version devised by Mr. Tesla, allowing of the use of any 
frequency, enables us to undertake a much more exact and 
easy study of the effects of short waves. Again, his ex- 
periments with the lamps burning when connected with 
their terminals to a short, thick copper bar, are extremely 
interesting. The possibility of verifying nodes on the 
bar by simply using a Cardew voltmeter will be of great 
value in investigating these phenomena. His experiments 
also prove that while, with alternating currents of low fre- 
quency, such as are now generally employed, the effecta of 
gelf-induction must be largely considered, those of high 
frequency accentuate largely the condenser effects which 
have to be allowed for accordingly 

It would lead us too far to enter into all of the numer- 
ous points suggested by Mr, Tesla’s lecture, but he showed 
enough to warrant the assertion that in a comparatively 
short time the practical application of these principles to 
the production of artificial illumination will be an 
soogmplighed fact. 


TESLA’S EXPERIMENTS WITH ALTERNATING 
CURRENTS OF HIGH FREQUENCY. 


THE Wednesday evening seasion of the American Institute of 
Electrical Engineers was held in Prof. Dwight's room, Columbia 
College, and will long be remembered by those present, not only 
‘on account of the brilliant experiments shown, but also for the 
many possibilities which it suggested in the development of the 
artificial illumination of the future. For the purpose of his ex: 
periments, Mr. Tesla employed the alternating machine with 884 
poles, described in Tite F: ‘RICAL ENGINEER of March 18, 1801, 
‘which, when run at full specd, permitted him to obtain 20,000 al 
ternations per second. The currents of this machine in all of Mr. 
Tesl: xperiments were first run through a condenser in order 
to avoid he possibility of injury to the machine, The machine 
itself was set up in the electrical workshop of the college and 
was driven by an electric motor, the speed of which could be 
varied by a switch on the lecture platform. 

Mr, Tesla introduced his subject by the remark that modern 

ake rapid strides by the recognition of 
of transmission of vibrations of various 
themselves to our senses. We are there- 


Mr. Tesla, while expressing the highest consideration for the 
work of Dr. Lodge, was not in entire accord with the views ad- 
vanced by him, which he considered to be more of the nature of 
ingenious explanations than of a probable theory, Mr. Tesla con- 
tending that there can be no two electricities. 

Alluding further to the electro-magnetic theory of light, and 
tothe Hertz experiments and those of Dr. Lodge and their appli- 
cation to the production of an efficient source of light, Mr. Tesla 
considered the electro-magnetic waves as unavailable for the 
production of luminous effects, for the reason that long before 
we could reath the necessary frequency the conductor would be- 
come opaque to the passage of the waves. Mr. Tesla thought that 
electro-magnetic waves, unless they have the frequency of true 
light waves, cannot duce luminous effects, Not so, however, 
with the electrostatic waves or thrusts. These, no matter what 
their frequency, can excite luminous radiation. He reasoned that. 
the static eff-ctsin the Hertzand Lodge experiments were exc 
sively small, dueto the fact that they were produced in a pract 
cally closed coil, the spark acting asa bridge, making the coi! prac- 
tically continuous and depressing the potential. To obtain the « 
sired difference of potential we must work with an open ci 
generator of high potential of high frequency to enhan 
@lectrostatic effects, and it was the recognition of this fact wh’ 
led Mr. Tesla to the results he showed. 

In carrying out this idea of obtaining enormous differences of 
potential, Mr. Tesla at once encountered the difficulty of obtaining 
the requisite insulation for the induction coil employed by him. 
His experience demonstrated that what we consider the beat insu- 
lators, such as gla d rubber are inferior to others, not form- 

ly 80 considered, such as oil and wax. Mr, Tesla then started « 
spark coil in action, the primary of which was in connection with 
his alternator which was speeded to give from 10,000 to 11,000 
alternations per second. The coil emitted a clear note, which 
rose as the number of alternations was increased, As the dis- 
char, took place Letween the terminals of the coil, an exhausted 
Ge tube held in proximity to the discharge did not light, but 
ay »wing out the arc the tube lighted up, which was due to 
the f potential caused by the ruptu of th arc, This effec 

Ja considered as purely electrostatic, 

Tesla then showed the influence of insulated bodies having 
erable size upon thé spark length, demonstrating the effect 
acity upon the nature of the discharge. Thus when we 
an insulated body to the terminal of the coil, the potential 

maj jowered. He showed this by wrapping an in 
sulated wire of about one foot in length about one terminal of the 
coil, and touching the other terminal with a br phere held in 
the hand; under these conditions streams of light pated from All 
sides of the wire. . When the sphere was removed, however, the 
streams disappeared aloiost entirely. He then cut off the wire in 
successive lengths, and the stream. dis more 
marked and brilliant. He then att » to 


harges be 
a i ed a fine platinum 
the terminal, which also showed the streams to a remark 
gree, and kept up @ continuous vibration to and fro. 


showed a pinwheel effect, the wheel being rapidiy rota: 
streams issuing from the tw Another experir 


i sd 


tops, is extinguished and is re-establishedyat the 
being continuously repeated, The neighboring exp: 
lamps were illuminated and oxtinguished im ania with 
tion of the spark between the spheres. Thésg Mt Tesla poll 
out were not electro-magnetic vibrations lil we Hertz 
showed how by the use of the dielectric i 
1 the separated spheres, due to # 
dium, and he also 
sed easily through: thick 

glass plates, rubber plates and n book. Mfr. Tesla then sho 
these atatic effects in a non-striking vacuum: A tube of this nature 
when connected to the machine glowed brightly, and the termi- 
tals became incandescent, Mr. Tesla then remarked that if, in- 
stead of using « fi ent in & lamp—which necessarily limited us 
in the degree of incandescence which we could practical 
Swe.could etsploy solid blocks of carbon, much highe 
ency could be obtai ed. Basedupon this reasoning, he had con- 
atructed'a lamp which he showed, containing two blocks of car- 
bon ina non-striking vacuum. When connecting these two car- 
bons to. the twolterminals of the coilor one to one terminal and 
the other to # body of some size, the blocks cam be raised to high 
incand ne 
Mr, Tesla also showed a lamp with but a single rod filament ina 
non-striking vacuum with no outward connection. ‘The energy 
is entirely transferred by condenser action aks the medium 
of condenser coatings in the base of the ai fe also pointed 
out how the brilliancy of the Tamp could varied by si mply 
altering the:relative positions of the condenser costings. 
Mr. Tesla followed by demonstration of the phetomena with an 
‘unexhausted-globe, and a single flament mounted therein. The 
filament: when Connected to one terminal of the. coil_heats up to 
bright incandescence..and spins around.in the , He also 
demonstrated the-heating by. the use of Crookes’ well-known ap- 
paratus consisting of mica vanes mounted above # platinum wire, 
which was bro to tincandescencs by connection with one 
terminal of the and rotated the mica vanes. 

In order to still further. series. she conclusions that the electro- 
static effects are alone active, Tesla a Geissler tube at 
nate angles to the coll-and-wt ita centre. In this: position the 
tube did not light up. When placed at thé ends, however, the 
tube lit up brilliantly-and gave sufficient light to read by. Me. 
Tesla showed both uranium and yttria tubes. 

He then showed how exhausted tubes could be made to glow 
in an electrostatic field. For this purpose two large sheets of 

ine were connected to the terminals of the machine at a dis 
tance of about 15 feet’apart. The tube when between’ 
those sheets glowed brilliantly and could be moved about freely. 
Mr. Tesla remarked that, by merely creating such a field im a 
room, the mere suspension of the tubes in the room would afford 
the desired illumination, 

Coming to the physiologicat effects, Mr. Tesla adjusted the 
conditions so that by touching one terminal with a brass sphere 
he raised the potential of the coil so enormously that a stream of 
light came out on the other terminal, and he estimated the differ- 
ence of potential to be nearly 250,000 volta, and then performed 
the remarkable experiment of receiving the total discharge through 
his body, protecting his hands from burning by the brass balls held 
in his hands 

He then lit up lamps by holding them in contact with one ter 
minal or near to the coil. 

The lecturer then came to another class of experiments. He 
stated that he hau used a system of conversion from high tension 
to low with the enormous frequencies of the condenser discharges. 
Mr. Tesla then showed an interesting experiment which consis 
i sing the converted currents, produced in the manner jus 

scribed, through a copper bar 3 iach in diameter and bent into 
aloop. Ordinarily such a bar would constitute a short circuit, 
but Mr, Tesla succeeded in bringing lamps stretched across the 

rallel sides of the to incandescence, demonatrating that the 
3¢ in the loop connecting the two sides waa so great as to 
prevent the current from passing through it 
and hence acting upon the lamps in the manner 
described, He also pointed out the exister modes on the bar. 
His method consists in continuously char z and disruptively 
discharging a condenser into the wor it, the charging of 
the condenser being effected by a er by alternat- 
or direct currents, By this means any desired higher fre- 
quency may be obtained from any lower frequency. 
sila concluded his experiment exhibiting in action a 
ulternate current arc Name, op by currents direct 
machine giving 20,000 alternations per second. The 
wutifully steady and the arc entirely free from the 
inyingarcs operated with currents of low frequency, 
iven but the merest outline of the many beautifull 
gestive experiments made by Mr. Tesla. Notwithy 
t that Mr. Tesla excited the intensest interest of 
} 778 rtheless unable, for lack 
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HYSIOLOGICAL AND OTHER EFFECTS OF 
HIGH FREQUENCY CURRENTS. 


BY 


Y 
Zecta— 


In Tae Eveoraroat Exarxeen of January 25, 1608, T note an 

article by Mr, A, A.C. Swinton, referring to my experiments with 

h frequency currents, Mr, Swinton uses in these experiments 

method of converting described by me in my paper before 
American Institute of Blectrical Engineers, in ‘May, 1891, and 
hed in Tae Burcterrcat Exarwaer of July 8, 1891, which 

1s sinee been employed by a number of experimenters; but it 

M: ewhat surprised me to observe that he makes use of an ordi- 
nary vibrating contact-breaker, whereas he could have employed 

nu simpler method of converting continuous currents into 

wating currents of any frequency which was shown by me 

wo years ago. This method does not involve the employment of 

any moving parts, and allows the experimenter to vary the 

frequency at will by simple adjustments. I had thought that 

sat electricians were at present familiar with this mode of 
aversion which possesses many beautiful features. 

The effects observed by Mr. Swinton are not new to mo and 
they might have n anticipated by those who have carefully 
reall what I have written on the subject. But I cannot agraw 

eome of the views expressed by him 
rat of all, in rogard to the physiological effects, Ihave mada 
» clear statement at the beginning of my published studies, and 
my contintied experience with these currents has only further 
strengthened me in the opinion then expressed I stated in my 
aper, before mention that it is an undeniable fact that currents 
very high frequency are less injurious than the low frequency 
arrents, but I have also taken care to prevent the idea from 
gaining ground that these currents are absolutely harm! 
will be evident from the following quotation: ‘‘If re eived 
(rectly from machine or from a secondary of low resistance, 
high frequency currents) pr »duce more or less powerful 
effects, and may cause serious injary, especially when ui 

»junction with condensers.” This re vo currents of ordinary 

tial differences such as are use a general commercial 


which may be passec 
discomfort.” And on another o 
| was short-circuited though the body of the experi- 
i that the immunity was due to the fact that-less 
lable externally to the coil when the experi- 
joined the terminals. This is ractically what Mr. 
Swinton expresses in another way ; namely, by saying that with 
high frequency currents it is possible to obtain effects with 
exceedingly small currents,” etc. 
{n regard to the experiments with lamp filaments, I have, T 
jewe, expressed myself with equal clearness. I have pointed 
it some phenomena of impedance which at that time (1891) were 
msidered striking, and J have also pointed out the great 
portance he rarefied gas surrounding the filament when we 
have to deal with currents of such high frequency. The heating 
{ the filament by @ comparatively small current is not, as Mr, 
winton thinks, due to its impedance or increased ohmio resist- 
ance, but principally to the presence of rarefied gas in the bulb, 
Ample evidence of the truth of this can be obt ined in very many 
experiments, and to cite them would be merely lengthening this 
‘ommuni unduly, 
ewise, observations made when the experimenters body 
Juded in the path of the discharge, are, in my opinion, not 
but capacity, phenomena, The spark between the 
he shorter, the larger the surface of the body, and no 
tever would be obtained if the surface of the body 
sufficiently large. 
yuld he nt out that one is apt to fall into the error of sup: 
spark which is produced between two points on @ 
y distant from each other, is. due to the 
conduc! This is certainly the case when the 
ousiderable strength, as for instance when, like in 
experiment or some of Dr. Lodge's, ahbeavily-charged 
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battery of Leyden jars Ie discharge! through » bont wire Bat, 
whon there is a yibration along a wire which ie onstaatly m vas 
tained, and the current is inappreciable wheress the potential at 
the coll terminal is szneedtngiy high, then lateral dissipation 
comes into play prominently here is then, owing to thia dissi 

pation, a rapid fall ‘of potential along the wire and high potential 
differences mnay exist between points only.» short distance apart. 

This is of Course not to be confounded with those differences of 
potential observed between points when there are fixed waves 
with ventral and nodal points maintained on a conductor. The 
Intoral dissipation, and not the skin effect, iv, 1 think, the reason 
why so great an amount of energy may be passed into the body 

@ person without causing discomfort. 

It always affords me great pleasure to note, that somethin 
which I have suggested is being employed for some instruc 
tive or practical purpose; bat I may be pardoned for men 
tionting that other observations made by Mr. Swinton, and by 
other experimenters, have recently been brought forw ri as 
fovel, and arrangements of apparatas which I have suggeated 
have been used repeatedly by some who spparently are in com 
plete ignorauce of what I have done in this direction. 


LECTRICAL RECORDING METERS.—IL. 
BY CARYL D, HASKINS. 


here is another device, or rhaps I had betterssy there might 
be another device fo comaptebing the object of this last moter 


i er. The actinometer is probabl 
in a somewhat similar mang ae Loop y 


sons practically acquainted with them a 
rejected manuscripts will be ned 
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MR. TESLA'S HIGH FREQUE 


I T is now nearly a year since Mr. Nikola ‘I 

brilliant demonstrations here, scored su r 
umphs in the lectures which he delivered abroad at the i 
tation of various scientifio societies; yet the interest wl 
is manifested in his recent work not only by electri 
by many laymen, is such as to make highly weleo! 
publication of the abstract of Mr, Tesla’s lecture, preps 
by him for, and just published in, the Transact 
Royal Institution of England. In this abstr 
gives a succinct account of the reasonings and experim 

n Ied up to the results obtained by him, and, t 
her, they present 4 rer 
1 a field entirely new 
stions, many of them must t 

dent that the paper bodies but a tith Mr. 
work in this field, the complete record o: n woul 
more than one volume of surpassing i € Those 
attend the convention of the National E it As 
ation in St. Le ext month, will hav unit 
witnessing sor ) r. Tesla’s experim 


which he has consented to deliver before 
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In his message to the 
w York, remarks th 


eptible smile. 

** Yea,” I replied 
him he spoke about you } 
“Mr. Gould became at once interest ed, and said } 
did he say?” Trepeated the words above quoted f ; 
at the tomb of Lawren ap the ship ’ fame jus 
inside the church railing T A k in i “ = 1 Bros 

; mt oking np auddenty saw that fi 

Caeaey people Bak stopped to look at him, His pallid face flash 

ttle, tad he satd Will you walk down to the office with 

, Te was only a fow steps away, I thet told him about the 
Wolseley incident, and what Mr, Pender had said 
Union, which seemed to gratify him very much 


“and in the course of an hour’s chat with 


ALTERNATE CURRENTS OF HIGH POTENTIAL AND 
HIGH FREQUENCY. '!—1 


BY NIKOLA TESLA 


At the first outset this investigat 
was taken up with the view of studyin 
the effects of rapidly changing ele 

atic and electromagnetic stresses. ! 

ght, from theoretical consid 
that some useful observatic 
would be made in following up this line 
of experiment by means of properly con- 
structed apparatus; but the anticipations 
were by far surpassed, for a number of 
unexpected phenomena were noted, and 
some novel facts brought to light, which 
have opened up a new and promising field 
ofresearch. Someof the results obtained 
are of special interest on account of their 
rect bearing upon the problem of pro- 
ducing an efficient illuminant. 

The phenomena which are due to the 
changing character of the stresses are 
exalted when the time rate of change is 
increased, hence the study of these phe- 
nomena is much facilitated by the em 

of apparatus adapted especially for the purpose of carry 
uch investigations, With this object in view, several 
alternators were constructed, le of giving currents 
r from 5 to 10,000 and even more. Currents of much 
requenc used in some of these experiments, were ob- 
disruy ly discharging condensers, 
astruction of the alternators offered at first great diff 
culties. To obtain these frequencies it was nec sary to provide 
ral hundred polar projections, which were necessarily small 
and offered many drawbacks, and this the mor as e. 
h peripher eeds had to be resorte In some of the first 
umes both armature and field had polar projections. Th 
wchines produced a curious noise, especially hen the armatu 
arted from the state of rest. field being charged. 
ficient machine was found to be one with a drum arm . 
» iron body of which consisted of very thin wire annealed 
special care. It was, of course, desirable to avoid the em. 
nt of iron in the arr 1 s0veral machines 
ith moving or stat 5 ctors were constructed 
ults obtained w aFy, On Secouns of 
hanical and other difficulties encountered 
ly of the pr ‘perties of the high frequency current 
i fr hese machines is very inte x, aa nearly ¢ 
xperiment ‘Oses something new, Two coil traver by 
rent at ' or repel each other with a force whict w 
imperfect ur sense of touch, » 4 conti 
Fvation, 1, is that a p of iron 
col titan iit ia passing 8 
nagNet sap . nike 


ja currents of » (quencies one of tl 
i tht be expected 


by such current 
y such curren heated, ow ir 
re noe, and th t 


ther 


te are ¢ 


The hysterenis | 


Are 8O great 
inely subdivided : 


J in an ings edit 
" % @n Ordinary jr of ye inoh 
ithin a coil havin 


tilution 
roussetlon 


inside the church railings. Two o’clock in the after 
way was thronged, Looking up suddenly, he saw ¢ 
twenty people had stopped to look at him. His palliq 
a@ little, and he said: ‘* Will you walk down to th¢ 
me?” It was only a few steps away. I then told h 
Wolseley incident, and what Mr, Pender had said 
Union, which seemed to gratify him very much,” 


ALTERNATE CURRENTS OF HIGH POTE 
HIGH FREQUENCY. '!—I. 


BY NIKOLA TESLA. 


At the first outset this 
was taken up with the vie 
the effects of rapidly chay 
static and electromagnetic 
was thought, from theoret 
ations, that some useful 
would be made in following 
of experiment by means of 
structed apparatus; but the 
were by far surpassed, for 
unexpected phenomena wé 
some novel facts brought t 
have opened upa new and p 
of research. Someof the re 
are of special interest on ac¢ 
direct bearing upon the pr 
ducing an efficient illumina 

The phenomena which 4 
changing character of th¢ 
exalted when the time rate 
increased, hence the study 
nomena is much facilitated 

ployment of apparatus adapted especially for the pur 
ing on such investigations, With this object in 
pes ilternators were constructed, capable of giy 
of frequencies from 5 to 10,000 and even mot 
higher frequencies used in son ea 
ined by disi iptivel ischargi ond 
Che construction « 
culties. To obtain 
eral hundrs 
offered m 
eri yheral 


© Ox OL 0, UU em, 

The Cataract ( nastrion o Company has already sunk a shaft 
sufficient to accomodate three of the 6,000 h, p. turbines which 
are to be used for the work of distributing light and power, Con- 
siderable difficulty was met with in sinking this shaft, by the in- 
flux of water through a seam at a depth of about 0 feet below the 
surface. These difficulties have never interfered with the pr 
gress of the work, which has now been succesafully carried out 
The turbines which are to be used are of 6,000 h, p., revolving ut 
250 revolutions per minute, of the Girard or impulse type, with a 
regulator for adjusting the flow of water, Each turbine is double 
Attached to the shnafta of the turbines are vertical shafts, extend 
ing to the surface of the ground, and, on the top of these shaft 
the dynamos are to be mounted, which will transmit electri 
for light and power purposes, to the surrounding district 
Buffalo, The turbines are from the designs of Mess Faeseh 
Piceard, of Geneva, who travsamitted the working drawings t 
Ameri¢a ; and tho contract for these turbines has now | 
out to the I. P. Morria Company, of Philadelphia, two turt 
having been ordered jn the first instance. Twenty of these 
be required to utilize the full capacity of the tunnel, 

100,000 h. p, (See diagram on page 64 


ALTERNATE CURRENTS OF HIGH POTENTIAL AND 
HIGH FREQUENC 


BY NIKOLA TSLA 


In operating an induction coil with 
these rapidly alternating current 
astonishing to note, for the first tin 
great importance of the ation 
capacity, self-induction, and frequenc 
aar rds the general result. The 
bination of these elements produces 
curious effects, For instance, two meta 
plates are connected to the terminals and 
set at a small distance, so that an 
formed between them. This ure prevent 
a strong current to flow through tt il 
If the be interrupted by the in 
position of a glass plate, the capacity 
the condenser obtained counter 
self-induction, and a stronger current 
is made to pe The ctlects of cag 

‘6 the most striking 
ments, since the selfinduction, and fre 

quency both are high, the critical capacity is very and need 
be but slightly varied to produce a very considerable The 
experimenter brings his body in contact with the terminals of the 
secondary of the coil, or attaches to ony or both terminals ir 
ated bodies of very small bulk, such ay exhausted bulbs, ar 
producesa considerable rise or fall of potential on the secondary 
and greatly affects the flow of the current through Ul “Ty 
coil. 

In many of the phenomena obyer the presence of the 
generally speaking,of a medium of a gaseous nature (using 
not to imply specific properties, but ay contradistinet 
geneity or perfect continuity) plays an important pact 
energy to be dissipated by me ular impact or 
The action is thus explained 

When an insulated body connected to a te n 
suddenly charged to a high potenti: t wets induetively 

rrounding air, or whatever gasoous medium there mi 
The molec oratoms which are near it are, of course, mo 
tracted nove through @ greater distunce than the 
ones, When the nearest molecules strike the body they ar 
pelled, and collisions occur at all distances within the ib 
distances, Jt iv now clear that, if the potential be st 
little Joss of « cu be caused in this way, for the 
which are veut to the body having had an add 
imparted to them by contaet, and not atiracted ur 
parted, if not with ul 
which can be accom) 
This is inferred {hom | 
but little lows in d 


it least with moot of the additional 
hed only after a great muny 
fuct that with a steady poten 


y Vhen the potential, instead of 


steady, is alternating conditions ure entirely different I 
this case # rhythraica 


iho santent murdiment oceur no mutter whether 


ontact with the body lose the 
irted charge or vot, and, what is more, if the charge ix not 
impacts are only the more violent, Still, if the frequ 


the dynamos are to be mounted 
for light and power purposes, to the surrounding d 
Buffalo. The tarbines are from the designs of Mess 
Piecard, of Geneva, who travsmitted the workin 
America ; and the contract for these turbines has n 
out to the IL. P. Morris Company, of Philadelphia, 
having been ordered in the first instance. Twenty 
be required to utilize the full capacity of the tur 
100,000 hy p. (See diagram on page 64. 
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DISCHARGES. 
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Tae author lias succeeded in passing through his body from 
Sand to hand sufficient electricity to bring the filament of an ordi- 
bary 5c. p. 100 volt incandescent ap very nearly to full incan- 
descence, or to bring the filament of a 82c. p. 100 volt lamp to 
fell redness. Practically no sensation was experienced. . 

The apparatus employed consisted ota large ‘‘ Apps” induction 

@ capable of giving 10” sparks, supplied with current through 
the ordinary vibrating contact breaker and a resistance consisting 
of eight 50 c. p. lamps in parallel, from a 105 volt continuous cur- 
et supply. To the positive and negative terminals of the sec- 
Ofeery of the induction coil were connected respectively the inside 
and outside coatings of three half-gallon Leyden jars, connected 
® parallel, The disruptive discharge of these jars across an air 

pep of about a quarter of an inch excited the primary of a simple 

een of high frequency coil similar to those employed by Mr. 
Tesla and Prof. Elihu Thomson. The secondary of this coil con- 
@eted of 500 turns of No. 26S. W. G. cotton covered wire wound 
pet oe a tube. Outside this paper tube was a glass tube, upon 
which the primary, consisting of 10 turns of three No. 16 gutta 
percha covered wires, in parallel, were wound. The whole coil 
‘es immersed in resin oil contained in a wooden trough. The 
eerie of the secondary were connected through small glass tubes, 
also filled with oil, to brass balls. 

Op approaching the hand to one of the balls forming the ter- 
@uimals of the oil coil, sparks shoot out from the brush discharge 
wiveh surrounds it. If the spark is taken on the skin a sharp: 
prick is felt, but on approaching the terminal or touching it with 
® piece of metal grasped in the hand, or after grasping the termi- 
@* itself, practically no appreciable sensation is felt. If the ter- 
minal is grasped in this manner with the right hand, sparks will 
shoot out from the left hand or indeed from any portion of the 
hedy, if brought into proximity with another person, a pieco of 

metal, the gas or water pipes or any conducting body. In the 
iment referred to, the incandescent lamp was hung by one 

»inal on a wire connected to earth and connection was made 

seen the other lamp terminal and the coil through the two 

and body by the right hand being brought into contact with 
one terminal of the oil coil, and a piece of metal grasped in the 
te end being approached to the free terminal of the lamp. At 

&e Grst approach the bulb of the lamp became filled with phos- 
phorescent light, but on reducing the distance between the metal 

the left hand and the free lamp terminal, sparks s! out 
ween them and the filament at once became incandescent, the 
neandescence increasing very nearly to the full normal amount 
when the piece of metal and the lamp terminal were finally brought 

m% contact. 

To produce a similar incandescence of the filament with con- 
‘nuous or alternating currents of ordinary frequency would 
require about one-fifth of an ampere, and at first sight it would 
fee that this quantity of current might pass through the arms 
and body of the operator. 

Tt has been generally assumed that with high frequency cur- 
rents the current is rendered harmless by reason of the high fre- 

in fact, that high frequency renders harmless to the 

ody currents of a strength that would be dangerous and 

1, if ‘not fatal, were the frequency lower. The author is 

ned to think that another explanation is possible and that the 
true fact is, not that high frequency renders harmless a given 
rength of current that with ordinary frequency would be harm- 
but that with high frequency it is possible to obtain effecta 

4 exceedingly small currents, that with continuous and ordi. 


Sary alternating currents can only be obtained by the use of 
much lar 1rrents. . 
his hypothesis is probably applicable to many other high fre« 


‘fects, but as applied to the above mentioned experiment 
this, Thelamp filament having a certain definite resist- 
continuous or ordinary alternating currents which pass 
or nearly 50 through the section of the fil ment, & cer- 
of current essary to produce the number of 

to raise the filament to incandesc 


unifor 
in ampers 


lament, 
The current 
s therefore 


ttle none passing tl 
is in fact merely ¢ 
very high, as only an extremely small portion of the sectional 
@ree of the filament 5 aga conductor, There . 
@aliciency ‘of volts, and though the current is very mii 

8 a sufficient expenditure watts to raise the filament 
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e lamp, i fact, ceases to be a 100-volt 
ies, it may well be, a 100,000-volt lamp. As 
this hypothesis it should be mentioned that while the 
was incandescent, sparks passed between the lamp terminals 
were at some distance apart, this being evidence that there was@ 
ifference of potential amounting at least to thousands of volts 
between the two ends of the filament. : 

Returning to the experiments, several other curious results 
were obtained. If instead of connecting the lamp to the coil 
through the human frame a wire was used, the filament became 
much brighter than in the previous experiment. In fa it gave 
considerably above its normal candle power. From this it was 
evident that the human body offered considerable opposition of 
some description to the passage of the electricity. In order to 
form some idea of the amount of this opposition the body was 
again inserted in the circuit between the coil and t mp as 
Previously, and the thumbs of the two hands brought near 
together. Sparks about one-quarter an inch in 
found to pass between ther, evidencing that the two 
operator had a difference of potential bet them 
equal to some thousands of volts. When the spa 
between the hands, or when the wrists were brought int 
80, as it were, to short circuit to some extent the resistanc 
arms and body, the filament became very appreciably bri . 
It should be mentioned that w! the sparks were allowed to pass 
between the hands very perceptible shocks were felt in the wrists. 

Another experiment was to connect one lamp terminal by a 
wire to the coi lamp terminal to earth, and 
short circ! e lamp through the body by grasping the coil ter- 
minal with one hand and a piece of metal connected to ea 
with the other. The effect of so doing was to reduce the incan- 
descence of the filament to rather less than one-half its normal 
amount, half of the available current going apparently through 
the lamp, the other half through the body. . 

With the lamp terminal connected to the coil, it was found 
unnecessary to connect the other lamp terminal to earth to pro 
duce incandescence, all that was necessary being to touch this 
lamp terminal with a piece of metal held in the hand. That the 
incandescence of the filament produced under these conditio 
was due to the electrostatic capacity of the operator and not 
his forming a connection to earth, was evidenced by the fact that 
it made no perceptible difference whether he stood on the floor 
or on an insulated stool. 

In all the above experiments the second terminal of the oil 
coil was free and not connected to anythi It was however 
found that the effect of a second operator toueh ig this terminal, 
or of connecting it by wire to earth, was to diminish the incan- 
descence of the lamp filament. It was also found that the fila- 
ment incandesced to a greater degree of brightness when con- 
nected as above between one terminal of the coil and earth, than 
when it was directly connected between the two terminals of the 
coil. This seems to show that capacity has much to do with the 
results obtained, 

It should also be mentioned that in some of the experiments 
there was a decided tendency for the filament to vibrate in unison 
with the contact breaker of the induction coil. In fact in som 

ases the amplitude of vibration was sufficient to cause the end 
of the filament to beat against the glass of the lamp bulb. 


ALTERNATE CURRENTS OF HIGH POTENTIAL AND 
HIGH FREQUENCY.—III. 
(Concluded.) 
BY NIKOLA TESLA 


One of the most interesting results arrived 


at in pu these experiments, is the de- 
monstration of the fact that a gaseous me 
upon which vibration is impressed by 
changes of electrostatic potential, is rigid. 
illustration of thi ferule an experiment may 
be cited: A glass tube ab diamete 
and 8 fe with out nser coatir 
on the ends xhausted to a certain point, 
when, the tube being susp ly from a 
wire @ upper co 9 one of the 
terminals of the coil, the discharge appeared in 
the form of a luminous t assing through 
the axis of the tube. 2 thread was 
sharply defined in t! the tu 
lost itself in the lower part. Whe finger was 
quickly passed near the upper part of 18 thread, it 
was brought out of position by magnetic or electrostatic influence, 
and a transversal vibration like that uspen x with 
one or more distinct nodes, was set up, which lasted for ‘a few 
minutes an: adually died out. By suspending to the lower 
condenger co: metal plates of different sizes, the speed of the 
vibration was varied. This vibration would seem to show 
beyond doubt that i 
transversal displ 
Mi 


ing 


ks shot out 
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full normal amount 
were finally brought 


he filament with con- 
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t first sight it would 
as through the arms 


possible and that the 
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filament to 


there was a decided tendency for the filament to vibrate in unison 
with the contact breaker of the induction coil. In fact in some 
cases the amplitude of vibration was sufficient to cause the end 
of the filament to beat against the glass of the lamp bulb. 


ALTERNATE CURRENTS OF HIGH POTENTIAL AND 
HIGH FREQUENCY.—Ill. 
(Concluded.) 
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One of the most interesting results arrived 
at in pursuing these experiments, is the de- 
monstration of the fact that a gaseous medium, 
upon which vibration is impressed by rapid 
changes of electrostatic potential, is rigid. In 
illustration of this result an experiment may 
be cited: A glass tube about 1 inch in diameter 
and 8 feet long, with outside condenser coatings 
on the ends, was exhausted to a certain point, 
when, the tube being suspended freely from a 
wire connecting the upper coating to one of the 
terminals of the coil, the discharge appeared in 
the form of a luminous thread, passing through 
the axis of the tube. Usually the thread was 

ly defined in the upper part of the tube and 
lost itself in the lower part. When a magnet or the finger was 
quickly i near the upper part of the luminous thread, it 
was brought out of position by magnetic or electrostatic influence, 
and a transversal vibration like that of a suspended cord, with 
one or more distinct nodes, was set up, whic lasted for a fow 
minutes and ually died out. By ae to the lower 
condenser coating meta! plates of different sizes, the of the 
vibration was varied. This vibration would seem to show 
beyond doubt that the thread possessed rigidity, at least to 
transversal displacements. 

Many experiments were tr 


In obsrving the behavior of gazes, and the luminou: 
obtained, ‘he importance of the electrostatic effects 
it appeared desirable to produce enormous potential «liste 
alternating with extreme rapidity. Experiments in this direction 
led to some of the most interesting results arrived at in the cours 
of these investigations. It was found that by rapid alternat 
of a high electrostatic potential, exhausted tubes could be li 
at considerable dist m a conductor conuected to a 
constructed coil, and t it was practicable to est 
coil an alternating el static field ing through 
extent of a room and lighting a tube, wherever it was pl 
ame, Phosphorescent bulbs r be excited in such 
d it is easy to regulate the.effect by connecting to the bulb 
all insulated metal plate. It w ewise possible to maintain 
ament or button mounted in a tube at nt incandescence, 
and in one experiment, a mica vane was § by the im 
cence of a platinum wire. 
It is hoped that the study of these phen 
tion of the means for obtaining rapidly 


i high pot 
tials, will lead to the production of an efficient ill nt. 


UTILIZATION OF NIAGA 
Concluded.) 
BY PROF. GEORGE FORBES, 
Having now giv 
work, and of th action, it will 
something about t) riuanat bis power 


g dinary pressure. WO pumtive evidence Nie. Der 
obtained, it is thoaght Devertholons that a high frequency brush 
or streamer, if the freq could be aha far enough, would 
be decidedly rigit, A small 0 mah then be moved within 
it quite freely, trot if thrown against it the sphere would rebound, 
An ordinary flame cannot rigidity to a marked degree 
Because the vibration is directionless; but an electric arc, It In 
believed, must possess that property more or lew, A luminous 
band excited ina bulb by repeated discharges of n Layden jar 
Thust also possess rigidity, and if deformed and suddenly released 
should vibrate. 

From like considerations other conclusions of interest may be 
made. The riot probable medium filling the spave in one con+ 
sisting of indepen lent carriers immersed in an insulating fluid, 
If through this mediam enormous clectrontatic ntromes are tae 
sumed to act, which vary rapidly in intensity, it would allow the 
motion of a body through it, yet it would be rigid and elastic, 
although the fluid iveif might be devoid of these propertica, 
Farthermore, on the assumption that the independent carriers 
are of any configuration such that the fluid resistance to motion 
in one direction is greater than in another, a Atrevs of that nature 
wonld cause the carriers to arrange themselves in groups, since 
they would turn to each other their sides of the teat clectric 
density, in which position the fluid resistance to approach would 
be smaller than to receding, If ina medium of the above cha 
racteristics a brush would be formed by a steady potentia!, an 
exchange of the carriers would go on continually, and tl 
would be less carriers per unit of volume in the brush than in 
the space at some distance from the electrode, thin corresponding 
to rarefaction. If the potential were rapidly changing, the 
result would be very different; the higher the frequency of the 
pulses, the slower would be the exchange ofthe carriers; finally, 
the motion of translation through measurable space would cease, 
and, with a sufficiently high frequency and intensity of the stress, 
the carriers would be drawn towards the electrode, and com- 
pression would result. 

An interesting feature of these high frequency currents is that 
they allow to operate all kinds of devices by connucting the devic 
with only one leading wire to the source, In fact, under ain 


conditions it may be more economical to supply the electrical 
energy with one lead than with two, 

An experiment of special interest is the running, by the use of 
only one insulated line, of « motor operating on the principle of 


the rotating magnetic field enunciated by the author a few years 
ago. A simple form of such 4 motor is obtained by winding upon 
a laminated iron core 2 primary and close to it.a secondary coil, 
closing the ends of the latter and placing a freely movable metal 
disc witbin the influence of the moving field, The secondary coil 
may, however, be omitted. When one of the ends of the primary 
coil of the motor is connected to one of the terminals of the high- 
frequency coil and the other end to an insulated metal plate 
which, it should be stated, is not absolutely necessary for the suc- 
cess of the experiment, the disc is sect in rotation, 

Experiments of this kind seem to bring it within the reach of 
possibility to operate a motor at any point of the earth's surface 
from a central source, without any connection to the samee 
through the earth. If, by means of powerful machinery, 
variations of the earth's potential were produced, a grounded wire 
reaching up to some height would be traversed by a current which 
could be increased by connecting the free end of the wire toa 
body of some size, The current might be converted to low tension 
and used to operate a motor or other device. ‘The experiment, 
which would be one of great scientific inte would probably 
best succeed on a ship at In this manner, even if it were not 
possible to operate machinery, intelligence might be transmitted 

Lite certainly 

In the course of this experimental study special attention " 

levoted to the heating effects produced by these currents, which 
re not only striking, but open up the possibility of producing a 
more efficient iMummant, I{t it sufficient to attach to the coil 
ninal a thin wire or filament, to have the temperature of the 
verceptibly raised, If the wire or filament be inclosed in a 

the heating effect is increased by preventing the circulation 

of If the air in the bulb be strongly compressed, the dis- 
pla vents are smaller, the impacts leas violent, and the h ing 
ffect is diminished, On the contrary, if th in the bulb be 
usted, an inclosed Jamp filament is brought to incandescence, 

! any amount of Jight may thus be produced 

he heating of the inclosed lamp filament depends on so many 
things of a different nature, that ic is difficult to give a generally 
applicable rule under which the maximum heating occurs, AS 
is the size the bulb, riained that at ordinary or 
dy differing atmospheric pressure 1ir is a good 
ator, the fi tis heated more in a sind b, because of 
better confin of heat in this case, At lower pressures, 
when air becomes conducting, the heating effect is greater in a 
large bulb, xcessively high degrees of exhaustion there 
nd a certain and rather small size of the yous; 

n the heating 


it is asc 


bounding molecules collide, It ie desiravie on acecunt of aconomy 
that all the onergy supplied to the bulb from the source shiouke 
reach without lose the body to be heated. The lose in conveying, 
the energy from the source to the body may be reduced by em 
ploying thin wires heavily coated with insulation, and by the om 
Of electrostatic screens, It le tr be remarked, that the sereen cam 
not be connected to the ground as ander ordinary conditions, 

In the bulb itealt a large portion of the energy supped nay 
he lost by molecular bomburdinent against the wire connecting 
the body to be heated with the source, Considerable improvenne 
wae effected by covering the glass wurmn containing the wire ott 
a closaly fitting conducting tube. This tube ie made to project ® 
Nittle above the giaes, and prevents the cracking of the \ates 
the heated body, The effectiveness of th ting tub 
Nimited to very high degrees of exbaustior 
energy lost in bombardment for toe 
given up by the atoms spreads over 
electric density at any point in mnsll 4 the atc 
with Jews energy than if they ike agate: 
tor; secondly, aa the tube fe el fled by the at 
come in contact with it, the progress of the foll 

t the tube is more or less checked by the repu 
Jectrified tube must exert upon the similarly electrified 
This, it in thought, explains why the discharge through « 
established with much greater facility when an in 
when & conductor is present. 

During the investigations great many bulbs of differ 
stractio th the electrodes of different material 
mented upon, and a number of obwer vations of int 
It was found that the de’ tion of the 
the higher the frequency. This was to be 
heating is effected hy many small impacts, instead of 
more violent ones, which quickly shatter the str 
terioration is also smaller when the vibration is | 
an electrode, maintained at a certain degree of beat 
longer with currents obtained from an alternator, than 
obtained by means of a disruptive discharge. One 
durable electrodes was obtained from strongly compresse 
rundum, which is a kind of carbon recently produ 
G. Acheson. From experience, it is inferred, that to be r 
able, the electrode should be in the form of a sphere with ab 
polished surface. 

In some bulbs refractory bodies we 
and pushed under the molecular impact. It was 
experiments that the carbon cup was heated at first, 
temperature was reached; then most of the bomba 
directed against the refractory body, and the carbon was 
Ik neral, when different bodies were mounted in the 
hardest fusible would be relieved, and would remain at a cor 
erably lower temperature. This was necessitated by the fact the 
most of the energy supplied would find its way through t 
which was easier fused or “evaporated.” Curic 
appeared in some of the experiments made, that a bod 
in a bulb under the molecular impact by evolution 
than when fused by the application of heat in ordinar 
This may be ascribed to a loosening of the structure of the 
under the violent impacis and changing stresses. 

Some experiments seem to indicate that under certain con- 
ditions a body, conducting, or non-conducting, may, wi 
barded, emit light, which to all appearance is due to phosy 
cence, but may in reality be caused by the incandescence of 
infinites layer, the mean temperature of the body being cx 
paratively small. Such might be the case if each single rythr 
impact were capable of instantaneously exciting the retin 
the rythm just high enough to cause a continuous impre 
the eye. According to this view, a coil , 
discharge would be eminently adapted to a result 
and it is found by experiment that ite powero 
escence is extraordinarily great. It is capable of ; 
phorescence at comparatively low degrees of exhaust nd als 
projects shadows at pressures far greater than those a h the 

nean free p: comparable to the dimensions 
Th ation is of some importance, inasm 
modify the generally acc i vie 

state" phenomena 

A thought, which early 
utilize the great inductive 
produce light in a seal 
wires, Accordingly, many bulbs 

1ergy necessary to maintain a butt 
de ice, was supplied through the 
electrodynamic induction. 1t was likewise eas 
intensity of the light emitted by meuns of an ¢ " . 
cond: coating connected to an insulated « impl 
means of a plate attac to the bulb which at the same time 5 
formed the function of a shade. 

A subject of experiment, which has been exhaustively trea 
by Prof. J Thomson, has been followed up independently by® 

may te 


uthor namely rite by el 


mounted in a cart 
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period, especially if the condenser { 
charged to a very high potenti: 

are dependent upon the correctn 
vibration period, this subject demands 
of other investigators, 

In Leyden jars the loss due to the presence of i 
tively small, principally on account of the great surfac 
coatings and the small external action, but if there are 
on the top, the loss may be considerable, and the period 
tion is atfected. Ina resonator, the der y is sm 

is extreme, and may introduce a considerable erro 
certain, at any rate, that the periods of vibration of a 
ged body in a gaseous and in a continuous medium, such as 
oil, are different, on account of the action of the forme r, ae 
plained. 

Another fact recognized, which is of some consequence, 

\t in similar investigations the general considerations of static 

applicable when a gaseous medium is present. 

ident from the following experiment: A short ar 
lass tube is taken and covered with a substantial ating 
e, barely allowing the light to shine a little through 
tube is highly exhausted and suspended on a metallic clasp 

n the end of a wire, When the wire is connected with one of 

inals of the coil, the gas inside of the tube is lighted in 

the metal coating, Here the metal evidently does not 

the gas inside as it ought to, even if it be ve 'y thin and 
poorly conducting. Yet, ina condition of rest, the metal coatin 
however thin, screens the inside perfectly, 
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2 of 
om- 
ct an 
zo ducing this year. 
onsisting of Mr. Carl Hering, rman; 
I A. Anthony and Mr. A. 5, F ennelly, made the follow. 
ing recommendations, in the course of an admirable r port:— 


RECOMMENDATIONS 

1.) Ratifiea the adoption of units, 
made by tous International Electrica C 
) Defining adopting practical units for 


designating the measurements of the following 

idnelo-motive force: magnetio flux; magnet 
muugnetio reluctance; electric conduetivity; illumi 
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e very sinall, the loss caused by the impacts and col- 
lusions would not be serious unless the potential were excessive, 
But when extremely high pemencus and more or less high po- 
tentials are used, the loss may be very great, The total energy 
lost per unit of time is proportionate to the product of the number 
of impacts per second, or the frequency and the energy lost in 
each impact. But the energy of an impact must be proportionate 
to the square of the electric density of the body, on the assump- 
tion that the charge imparted to the molecule is proportionate to 
that density. It is concluded from this that the total energy lost 
tiuat be proportionate to the product of the frequency and the 
suare of the electric density ; but this law needs experimental 

nfirmati Assuming the preceding considerations to be true, 
then, by rapidly alternating the potential of a body immersed in 
an insulating gaseous medium, any amount of energy may be 
dissipated into space. Most of that energy, then, is not dissipated 
n the form of long ether waves, propagated to considerable dix 
ince, as ia thought most generally, but is consumed in impact 
and collisional losses—that is, heat vibrations—on the surface and 
in the vicinity of the body, To red the dissipation it is neces 
sary to work with a small electric density—the smaller the higher 
the frequency, 

The behavior of a gaseous medium under such rapid alternations 
of potential makes it appear plausible that electrostatic distu 
bances of the earth, produced b ic nts, may have great 
influence upon the meteorological conditions, When such 
turbances occur, both the frequency of the vibrations of the rg 
and the potential are in all probability excessive, and the energy 
converted into heat may be considerable. Since the dens 
be unevenly distributed, either in consequence of the irregularity 
of the earth’s surface, or on account of the condition of the atmos 
phere in various places, the effact produced would according 
vary from place to place. Considerable variations in th 
perature and pressure of the atmosphere may in tt 
caused at any point of the surface of the earth. The vas 
may be gradual or very sudden, according to the nature of the 
original disturbance, and may produce rain and 
modify the weather in any way, 

From many experiences gathered in the course of these investi« 
gations it appears certain that in lightning discharges the air is an 
element of importance. For instance, dur: a storm & st 
may form on a nail or pointed proje 
ning strikes somewhere in the n Pieri cony the harmless ste 
discharge may, in consequence of the oscillations set up, ass 
the character of a high frequency streamer, and the nail or 
jection may be brought toa high temperature by the violent | 
pact of the air molecules, Thus, it is thought, a building may he 
set on fire without the lightning striking it, In like manner sum: 
metallic objects may be fused and yolatilized—as frequently 
curs in lightning discharges—merely because they are surrounded 
by air. Were they immersed in a practice ly continuous me 
such as oil, they would probably be safe, as the energy would hay 
to spend itself elsewhere, 

An instructive experiment having a bearing on this sul jeot 
the following :—A glass tube of an inch or so in d ameter and 
several inches long is taken, and a platinum wire sealed into it 
the wire running through the centre of the tube from end to end 
The tube is exhausted to a moderate degree. If'a steady 
is passed through the wire it is heated uniformly in all part 
the gas in the tube is of no consequence, But if high fre 
discharges are directed through the wire, it is heated more 

nds than in the middle portion, and if the frequency, or rate of 
charge, is high enough, the wire might as well be cut in th 

as not, for most of the heating on the ends is duc to the rarefied 
gas. Here the gas might only act as a conductor of no imped 
ance, diverting the current from the wir as the impedance of th 
latter is enormously increased, and merely he ting the end 
wire by reason of their resistance to the passage of the dischs 
But it is not at all necessary that the gas in the tube should 
conduc ng; it might be at an extremely low pressure, still the 
ends of the wire would be heated; as, however, is ascerta ib 
experience, only the two ends would in such case not be ele 
cally connected through the gaseous medium. Now what wit 
these frequencies and potentials occurs in an exhausted tu 


Curtin the lightning discharge at ordinary pressure: 


2m the facility with which iny amount of ene 


carried off through at it isconcluded that the best to render 
harmless a lightning discharge is to a{ford it in some way a pas- 
sage through a volume of gas. 

he recognition ¢ me of the above facts has a bearing upon 
far-reaching scientific ir estigations ir hich extremely high 
frequencies and poter . 1. In 1 cases the air is an 
important facto l So, for nce, if 0 wires 
are attached to ermit f the coil streamers issue 


from them, th liss ‘nergy in the form of heat and 
light, and the wires beh, a condense 


If the wires be immersec dissipation 
vented, or at least reduc the apparent ca 
ished. The action of th v eem to mak 


to tell, from the me 
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~ 
when it is at right angles to the lines of force of th 
rer likely rotates, when at its maximum speed, in 
with the alternations, say 10,000 times a second, 
can be slowed down or accelerated by the approach or 
Of the observer, or any conducting body, but it cannot be 
by putting the bulb in any position. Very curious experi 
may be performed with the brush when in its most sensitive 
For instance, the brush resting in one position, the experimenter 
may, by selecting a proper position, approach the hand at a cer- 
tain considerable distance to the bulb, and he may cause the 
brush to pass off by merel stiffening the muscles of the arm, the 
mere change of configuration of the arm and im verceptable dis- 
placement being sufficient to disturb the delicate bala nce. When 
it begins to rotate slowly, and the hand are held at proper dis. 
tance, it is impossible to make the slightest motion without p 
ducing a visible effect upon the! brush. ,A metal plate con- 
nected to the other terminal of the coil affects it at a great dis- 
tance, slowing down the rotation often to one turn @ second. 

It is hoped that this phenomenon will ve a valuable aid in 
the investigation of the nature of the forc i in an electro- 
static or magnetic field. If there is any motion which is measur- 
able going on in the space, such a brush to reveal 
it. It is, 80 to speak, a beam of light, ionless, devoid of 
inertia. On account of its marvellous sensitiv: ec atic 
or magnetic disturbances it may be the mea 7 
through submarine cables with any speed, and even of transmit 
ting intelligence at a distance without wires, 
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THE DRIFTLES 
[ae 


in two ste 


by the prese 
ing of a bundle of very thin well annealed and varnished iron 


‘wires. 
ents with a telephone, a conductor in a strong mag- 
netic or with a condenser or aro, seem to afford certain proof 
that sounds far above the usually accepted limit of hearing would 
be perceived if laced with sufficient power, 
arc produced by these currents s several interest- 
ing features. Usnally it emits a note the pitch of which corres- 
—_ to twice the frequency of the current, but if the frequency 
sufficiently high it becomes noiseless, the limit of audition be- 
ing determine’ principally by the linear dimensions of the arc. 
A curious feature of the arc is its persistency, which is due partly 
to the inability of the gaseous column to cool and increase con- 
siderably in resistance, as in the case with low frequencies, and 
partly to the tendency of such a high frequency machine to main. 
tain a constant current. 

Ta connection with these machines the condenser affords a 
particularly interesting study. Striking effects are produced by 
proper adjustments of capacity and self-induction. It is easy to 
raise the EM. F. of the machine to many times the original value 
by simply adjosting the capacity of a sondenser 
induced cirouit. If the condenser be at some distance from the 
machine, the difference of potential on the terminals of the latter 
may be only a small fraction of that 


generally alike, though 
one current impulse 


The physiological effects of the high tension discharge are 
found to be so small that the shock of the coil can be supported 
without any inconvenience, except perhaps a small burn produ 
by the discharge upon approaching the hand to one of the termi- 
mals. The decidedly smaller physiological effects of these cur- 
rents are thought to be due either to a different distribution 
through the ly or to the tissues acting as condensers. But in 
the case of an induction coil with great many turns the harmless- 
ness is principally due to the fact that but little energy is available 
im the external circuit when the same is closed through the ex- 
i ter’s body, on account of the great impedance of the coil. 
In varying the uency and strength of the currents through 
the primary of the coil, the character of the secondary 
is greatly varied, and no less than five distinct forms are 
—weak, sensitive thread discharge, a powerful {ls 
and three forms of brush or streaming discha 
possesses certain noteworthy features, but the most interesting 
to study are the latter. nder certain conditions the streams, 
which are presumably due to the violent agitation of the air 
molecul issue freely from all points of the coil, even througha 
thick insulation. If there is the smallest air e between 
the primary and secondary, they will form there and sure 
injure the coil by slowly warming the insulation. As they f 
even with ordinary frequencies when the potential is exce: 
the air-sp must be most carefully ayoide: 
These high frequency streamers differ in aspect and properties 
from those produced by astatic machine. The w 
is small and should altogether cease if 
r frequencies could be obtained. A peculiarity is that they 
as freely from surfaces as from points, Owing to this, a 
allic vane, mounted in one of the terminals of the coil so as to 
te freely, and having one of its sides covered with insulation, 
is spun rapidly around. Such a vane would not rotate with a 
steady potential, but with a high-frequenc y coil it will spin, even 
if it be entirely covered with insulation. vided the insulation 
on one side be either thicker or of a hi fo inductive 
capacity. A Crookes electric radiometer is also spun around 
connected to one of the terminals of the coil, but only at 
essures 
of euch a 
ut is easily 
© potential 
ourse, due to 
the molecular impacts and collisions. Could the frequency and 
potential be pushed far enough, then a brush could be Provigil 
mbling in every particular a flame and giving light and heat, 
yet without a chemical process taking place. The hot brush, 
when properly produced, resembles a jet of burning gas escaping 
under great pressure, and it emits an extraordinary strong amell 
of ozone. The great ozonizing action is ascribed to the fact that 
the agitation oF the molecules of the air is more Bement in such 
» the Ls machin 


stati 


employing currents of much higher frequencies than it waa 
Sibi t3 estas by means of the alternators. These 
obtained by disruptively discharging a condenser and 
oscillations. In this manner currents of a fi of 
hundred thousand were obtained. Currents of this kind 
triking effecta. At these frequencies, the impedance of a 
bar is 80 great that a potential difference of several hundred volts 
can be maintained between two points of a short and thick bar, 
and it is possible to keep an ordinary incandescent lamp burning 
at fall candle power by attaching the terminals of the lamp to 
two points of the bar no more than a few inches a) When 
the frequency is extremely high, nod nd to exist on such 
a bar, and it is easy to locate them b 
By converting the high-tensi lischarges of 
coil in this manner, it was found practicable to keep a fow 
burning on the ordinary circuit in Iaborat 
ing the undulation to a low pessibl 
motors. This plan li . verting 
charges of one direction ir 2 unidir 
by adjusting the circuit so there are n 
passing the oscillating d through ti 
specially-constructed c 
differences with only few turns o 
Great difficulties were at the beginning experienced in + 
successful coil on this plan. It was found neces: 
all air, or gaseous matter in general, away from th 
and jon was resorted to. The wi 
were heavily ered with gutta ha and wound in oil, 
air was pumped out by means of a Sprengel pump. 
The general arrangement was the following 
juction coil, operated from a | 
to charge Leyde: 
single or multiple gap through the primary ¢ 
To insure the action of the gap. 
magnet or air-blast. To adjust the potential in the sec 
small oil condenser was used, or polished brass spheres of 
izes were screwed on the terminals and their distas 


a low-frequency 
- mips 
by bring- 
aall 


the conditions were carefully determined t 
experiment, magnificent $ffects were obtained. 

‘Two wires, stret i through the room, each being connected 
to one of the germinals of the coi AmM3 SO powerf that 
the light from them allows distinguishing the objects in the room 
the wires become luminous even if covered with th and ™ = 
excellent insulation. When two 8, Or two cone 

of wire, are connected to the terminals, and 
nce, a uniform luminous sheet is produced 
It was possible in this way to cover an area o 
etely with the streams. By attachi 
ze circle of wire and to the other terminal « 
reams are focused upon the sphere, produce s 
ot upon the same, and present the appearance 
Avery thin wire glued upona plate ~ 
ess, on the opposite side of which fae 
ened a tinfoil coating, rendered intensely luminous wh 
connected to the other terminal of the coil. Such an 
experiment can be performed also with low frequency currents, 
but much h ctorily. 
Vhen the terminals of such a coil, even of a very smal 
separated by a rubber or glass plate, the discharge spreads 
Y € m of streams, threads, or brilliant sparks 
which cannot be equal 
<i in the usual ways. By a simple adjust 
to produce with the coil a succession of br 
» with a Holtz machine. 
ditions, when f y of the oscilla. 
2 phantom-like streams ate seen to break 
of the coil. The chief int ting f 
tream freely against th 
without producing 
»ronched very near to 
ito jump. This is due 
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al 
Unde 
tion is very great, wl 
forth from the terminals 
ure about them is, that they 
hand or other ¢ abje 
tion, and the ha: 
without a spar 
to the fact that 
away or dissipates i 
tial between the termina 
Tt is found in such ex 
bration and the quickness of s! 
knobs affect to a marked dege 
When the frequenc: 
the game manner as 


strotehed 
sensa- 
rminal 


any 


which probably correspgnd to 
ocourring between the knobs, But wh 
high, and the are o! 
and amooth (which indic 
that the spark 


ates both that os 
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ach other with ¢ 


at rapidity), thensils 


gz the potential they 


the potential is increased; and with frequencies of only a few hun- 
dred thousand, could the coil be made to withstand a sufficiently 
high potential difference, there is no doubt that the space around 
a wire could be made to emit a strong light, merely by the agita- 
tion of the nolecules of the air at ordinary pressure. 

Such discharges of very high frequency which render Jumin- 
ous the air at ordinary pressure we have very likely occasion to 
witness in the aurora borealis, From many of the xperiments 
it seems reasonable to infer that sudden cosmic disturbanc 
as eruptions on the sun, set the electrostatic charge of the e: 
in an extremely rapid vibration, and produce the glow by the vio 
lent agitation of the air in the upper and even in the lower strata. 
It is thought that if the frequency were low, or even more so if 
the charge were not at all vibrating, the lower, dense strata would 
break down as in a lightning discharge. Indications of such break- 
ing down have been repeatedly observed, but they can be attribut 
ed to the fundamental disturbances, which are few in number, for 
the superimposed vibration would be so rapid as to not allow a 
disruptive break. 

The study of theso discharge phenomena has led to the recc 
nition of some important facts. It was found that gaseous mi 
ter must be most carefully excluded from any dielectric which ts 
subjected to great, rapidly-changing electrostatic stresses, Since 
it is difficult to exclude the gas perfectly when solid insulator 
are used, it is necessary to resort to liquid dielectrics. Wher 
solid dielectric is used, it matters little how thick and how good 
it is; if air be present streamers form, which gradually heat the 
dielectric and impair its insulating power, and the discharg 
finally breaks through. Under ordinary conditions the best ins 
lators are those which possess the highest specific inductive capa- 
city, but such insulators are not the best toemploy when work 
with these high frequency currents, for in most cases the higher 
Specific inductive capacity is rather a disadvantage. The prir 
quality of the insulating medium for these curre on 
tinuity. For this reason principally it is necessary to 
employ liquid insulators, such as oils. If two metal piw 
connected to the terminals of the coil, are immersed in oil 
and set a distance apart, the coil may be kept working for a 
length of time without a break occurring, or without the oil be 
ing warmed, but if air bubbles are introduced, they beeome lum- 
inoue; the air molecules, by their impact against the oil, heat it, 
and after some time cause the insulation to give way. If, instead 
of the oil, a solid plate of the best dielectric, even several times 
thicker than the oil intervening between the metal plates, i# i 
serted between the latter, the air having free access to the cha 
surfaces, the dielectric invariably is warmed and breaks down. 
The employment of the oil advisable or necessary eve th 
low frequencies, if the potentials are such that streamers form 
but only in such cases, as is evident from the theory of the acti 
If the potentials are so low that streamers do not form, then it is 
even disadvantageous to employ oil, for it may, prineipally by 
confining the heat, be the cause of the breaking down of the in- 
sulation. The exclusion of gaseous matter is not only desirable 
on account of the safety of the apparatus, but also on account of 
economy, especially in a condenser, in which considerable waste 
of power may occur merely owing to the presence of sir if thé 
electric density on the charged surfaces is great 

In the course of these investigations a phenomenon of specia 

tific interest has been observed. It may be ravked among 
the brush phenomena, in fact it isa kind of brush which f . 
at, or near, a single terminal in high vacuum. Ina bu ha 
conducting electrode, even if the latter beof aluminum, the brush 
has only a very short existence, but it can be preserved for a con- 
siderable length of time in a bulb devoid of any conduet ‘ 
trode. To observe the phenomenon it is found best to employ a 
large spherical bulb having in ita centre a small bulb supported 
on a tube sealed to the neck of the former, The large bulb bei 
exhausted to a high degree, and the inside of the small bulb 
connected to one of the terminals of the l, under certain 
ditions there appears a misty haze around the small bulb, wh 
after passing through some stages, assumes th- form of a brush 
generally at right angles to the tube supporting the small bu 
When the brush assumes this form it may be brought to a state of 
extreme sensitiveneas to electrostatic and magnetic influenc 
The bulb hanging straight down, and all objecta being remote 
pom iP pe ae of the observer within a few paces will 
cause the brush to fly to the opposite side, and if he walls aroun 
the bulb it will alwan keep onthe opposite side. It may be; 
to spin around the terminal long before it reaches that sen: 
stage. When it begins to turn around, principally, bi 
fore, it is affected by a magnet, and at a certain stage it i 
ceptible to magnetic influence to an astonishing degree 
permanent magnet, with its poles at a distance of no more t 
two centimetres, will affect it visibly at a distance of two metres, 
slowing down or acc lerating the rotation according to how 
held relatively to the brush. 

When the bulb hangs with the globe down, the rotation ie al 
ways clockwise. In the southern hemisph would occur 
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) Bec ger itthen issued from the fingers and 
and Be ee lure on the preveding Friday at the 
Bxhibition : in Philadelphia, Prof. Houston noticed these 
¥ seats about Streams of lich( coming also from ‘the lecturer's back following 
) peo it was, of ; roughly the line of the vertebral column). f 
course, pract ly impos. — Another experitnent was performed showing the action of t 
sible that alleould hear and — air between two condenser plates. By attaching these plates. to 
see, but those who were . the high-tension transformer, the whole space between these fl 
tleast say th E lates was filled with light, the distance apart being about ten 
esl afar a! inohes. It was pointed out that these streamers consumed cunsid- 
erable energy and developed abundantly ozone and nitrous nebt 
and it followed that it was necessary to exclude air from high- 
tension apparatus. 
The action of the air was shown in another very striki 4 
periment. Two incandescent lamps exactly alike, one exhau 
Nik the other not, both of the ordinary 50 volt type, were attache 
4 paxk a7 roultiple arc, and a current vibrating about one million t 
the steps of the hall. Under s1 . Tesla second or thereabouts was passed through the filament. It « 
ted himself wisely with’ howing s ectaculs ¢ demonstrated that the lamp which was exhausted glowed bright 
of his experiments, and even th a disad : 2 whereas the other one in which the filament was surrounded hy 
in view of the immense dis i ich mos the s air, at ordinary pressure. did not glow. Yet the latter lamp 
‘ors studied them. After hii troduction by Mr’. J er, the lecturer hotter than the other. This showed the great importance of 
fave a few minutes to a statement of the conditions invol _ rarefied gas in the heating of a conductor, and it was point 
is work, and then by means of his high frequency and high vol 2, fq “that in incandeacent lighting a high ri ance filament doe 
tage currents, aided by disruptive discharge from a condenser atall constitute the really essential element of illumination 
through an induction coil—as well as i ic pheno. — | these lines. Also that heavy blocks of metal may be broug’ 
mena. he produced a number of the in ‘ ___ incandescence by minute currents provided they are su 
already made his name famous and have | _ by rarefied gas. and provided the potential and frequency 
He received, unburt, currents of hundreds currents is sufficiently high. ; i 
up tubes and lamps through his body, rend One of the most interesting experiments w: he conversion | 
‘tal feet long entirely luminous, showed a motor 1 g om open circuit. A transformer was taken and the t 
the influence of these million-fr ____ passed through the high tension winding in such a way th. { 
number of effects with phosphorescent lamps; and also showed » SF ) 
how little in such work the high resistance of the filasune - | 
had to do with the lighting up of ordinary 60 or 110. volt ‘ 
famps. His ability to produce such effects, either with a sim: 
wire and no return, or without any wires at all, aroused the at- 
most interest and enthusiasm and the concluding demonstration | 
rally brought down the house, when he showed how by simply | 
ying lamps or tubes into a room or hall where those curs _ i. 
rents were being developed, illumination was the immedimte hay 
result. i 
In his opening remarks Mr. Tesla enlarged upon the deur ws 
{ Nature, and expressed his opinion that the most wonderful of y r 4 
he external influences that tus is light. Hence it followed , 
that the most wonderful and important of the organs by which ‘| Mr. T in the course of his lecture dwelt upon his x 
ese external influences beat in upon us is the eye. Two favte of conversion by means of disruptive dischat 
? ther being that the eye is the or alternating station supply. There were two k 
only organ capable of being affected directly by the vibrations of = on the stage, one operated from the alternating cir: { 
the ether. Another fact was that the eye would be able to distin- other from the regular direct current system. c 
guish objects at almost any distance, were it not for the minute r was used contained in a mica-lined wooden 


particles and stray gases filling the intervening space. Thevo ab- park gap. was warmed by a small lamp underneath, for | 


were specially referred to, one ot 


sorb the energies of the ether vibrations, but in a pure medium \ urpose of making the air dielectrically weal 
they would travel unchecked, and the range of vision would be in- eala to work with a very long gap, a very 
Suitely greater. Mr. Tesla then alluded to the importance of the pars comparatively sinall elec 
ed by the eye in furnishing the race with its ideas and knowl- 
tal function in controlling all our motions and : 1S 
From its teaching were derived CORSO DORE, idem, what ees CoLaiO gE 
ns tha i it wil ¢ images—and i, ro @ question of the ene 
nvolved ene ge ge? viel — fsck willibe visible, Daciigithe lecture sEeaats were operated by 
y these interesting stages, Mr, Tesla led up to the subject of this method of . An ordinary 100-volt, « 50-volt anc 
two-volt lamp were brought up to full candle-power with equa 


and thene yf i in givi ight, ye .: 
Feral sine ot fe ge eee aoe Cs tela y. Then a little motor was run by means of these distup: 


neral aim of the discourse was to show and explain the phenom- ’ ‘ 2 ply a 
a due to electrostatic forces, followed by phenomena produced y harges, it being a phase-to prising simply an iron 
eiectro-dynamic agencies; and, then, as a third class, the core with a closed secondary coil os it, and a disc armature ar- 
ght effects, Mr. Tesla’s idea evidently being to give a generali- ranged to rotate above the core Ir, Te 
natvely that if the demonstr were not quite equal to thee 


jon of these phenomena, and of their relations. It was stated, 
on, the long continued and weary work on the develop- 


parenthetically, h regard to the physiological effects produced pect i 
ment of the ention side nab erimenter. 


night be the cause h this, to 


the high ‘tension, high frequency currents employed, that 

great amount of energy may be sent into the body of ‘a person 

by their means, merely because theenergy was dissipated Interally 
from the body and was not passed through the body in the direct 
manner involved in the use of a low frequency current. It was 
ue to this intense rapidity of vibration that the lecturer v | u 
receive with impunity currents of ag high as 250,000 and 300, : , : Rey 


olts, and of an amount which otherwise administered would kill ate ee, vet forced theret 
more sp lar ng j ‘ ereto 


the desire 
formed so la 
verformed 

era 


lecturer explained that he had so arranged his apparatus that adherent 
> of any failure of any part of it, the current would kindly 
tain from killing him, and would only knock him do 
Many of the experiments shown have already been s« 
try or in Europe, yet there were several nov 
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THE lesla lecture was a 
notable feature of the 
vention. Aft first it had 
proposed to deliver the le 
ture in a small hall, but the 
demand for tickets was so 
enormous that it was de 
cided, as a matter of sheer 
necessity, to secure a larger 
auditoriam, and this was 
found in the Exhibition 
Theatre, which seats about 
4,000 people. It was, of 
course, practically impose 
sible that allcould hear and 
see, but those who were 
there could at least say they 
had seen Mr. Tes! T 
and witnessed s 
most striking experin 
The hall was crowded tos 
focation. and the demand 
s tickets was so great that 

i they were selling briskly for 
jp tate 4 threshant ave. aatens 
: teps of the hall. Under such circumstances Mr. Tesla conten- 
1 himself wisely with showing some of the more “‘speetaeular” 
his ex periments, and even these were followed ata disadvamtem 
' the immense distance from which most of the specta- 
studied them, After his introduction by Mr. Ayer, the leeturer 
i few minutes to a statement of the conditions involved in 
work, and then by means of his high frequency and high vol 
ye current aided by disruptive discharg rom a ndenset 
rough an induction coil—as well as by direct dynamic pheno 
ia, he produced a number of the in sting results that } 
ady made his name famous and have charmed two wor 
received, uuburt, currents of hundreds of thousands of volts, lit- 
hes and lamps through his body, rendered insulated | v 
eet Jong ent lumino showed a motor runni 
influence < nilli quency cur btain¢ 
ber of effe 
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bulb was lighted up by being merely held in the hand, and this 
was a most succeasful experiment. . Tesla prefaced it by re- 
lating a little anecdote of Lord Rayleigh. When he was in Lon 
don, remarked Mr. Tesla, with much feeling, he had the pl 

of performing this experiment privately before Lord Ré 

and he would always remember the trembling eagernes 

citement with which that distinguished scientist wi 

lamp light up. The appreciation of such men, said 

repaid him fully for the pains he had been at in working ¢ 
these phenomena. 

In this experiment a number of tubes were taken and flour- 
ished or flashed in various ways, and with the current made 
intermittent at longer intervals by adjusting the spark-gap. 
Wonderfully beautiful effects were thus produced, the light 
of the whirled tube being made to look like the white spokes 
of a wheel of glowing moonbeams. Then some rectangular tubes 
were taken and flashed or whirled so as to producecurious designs 
of luminous lines, 

A bulb was shown by Mr. Tesla said by him to be so highly 
exhausted that when the bulb was merely attached to one termi 
nal of the disruptive discharge coil, it would send the sparks 
acr the outside of the globe to theother terminal, which was on 
the opposite end, rather than pass through the bulb The bulb 
in question was painted on one side with a phosphorescent pow- 
der, ur mixture, and threw a most dazzling light, far beyond 
that yielded by any ordinary phosphorescence. It was pointed 
out that there was no difficulty whatever in obtaining powerful 
phosphorescent effect in this way, and that a practical illuminant 
on these lines needed merely the perfection of the method of 
conversion above alluded to, 

In conclusion: the lecturer made fine cotton-covered wires 
stretched on a frame over the table luminous so that in the dark 
they looked like attenuated violet caterpillars yards long ; and 
then within a large rectangle formed by such wires he flou 
ished tubes in the interspace, these tubes flashing with light 
wherever waved. 

After the lecture, so great was the desire of the public to see 
Mr. Tesla cloger, an informal reception was held in the lobby when 
several hundreds of the leading citizens seized the opportunity and 
Mr. Tesla’s hand in a very vigorous manner. 

It should be added that the Electrical Exchange, of 
presented Mr, Tesla at the beginning of the lecture with a 
nificent floral shield, wrought in white carnations with a border of 
palms and American Beauty roses, It was about four fe i 
eter, In the centre s & circle of red carnations bordering a 


tablet of white o beaing the letters in red C 


_ Around the circumference were the floral letter 
Electrical Exchang " 


THE CONNECTING LIN EEN CHICAGO AND DETROIT 


eer pe Company ; , Mr. 
Wessels, is leaving nothing undone to put wit! the easy reach 
of every railway anager ante ogee reliable air-brake, Tho$ 
who know his executive ability do not doubt his success and 
cheerfully credit him with highly useful and HS be loneer 
work. The Company is also to be congratula‘ mn ving 
such an able Superintendent as Mr, heathy 
well-known mechanical and ieee Td 


» whose 


P. Me 
ity bas pat him in 


the front rank in the street railway flel 


POWER TRANSMISSION. 


TESLA ON ELECTRICITY WITHOUT WIRES, 


Mr. Teala thus writes the New York Herald under date Dec. 
Sls 
Tn reply to your question as to what discovery would do most 
to better our condition, in my opinion the demonstration that the 
earth's electrical charge can be distributed, and thereby electrical 
waves efficiently transmitted to any distance without the use of 
cables or wires, would be the most beneficial. 

The conveying of motive power from sources such as Niagara 
in this manner to any place, however remote, would increase 
many times the productive capacity of mankind. It would bring 
millions of miserable creatures from the darkness of the coal pits 
to the light of day. It would cause a kinder feeling to spring up 


Brake Compressor, 


etween the weak and the strong, which would lead to a generous 
justment of the evermore difficult questions of labor and capital, 
Even if power could not be distributed, the mere transmission 
intelligible signals would be of incalculable benefit. S 
lization would do away with the instability of the £ 
barkets, which is the cause of much suffering and mis 
ould greatly facilitate the evolution of novel ideas, as li as 
pe prevention of evils. It would increase the safety of travel 
nd give a new impetus to the press and spread of knowledge, 
e first mean transmitted would be the signal to general 
and a closer union of natic and the words of the 
poet, ‘Seid umschlungen Millionen, diesen Kuss 
b ” would be deeply felt everywhere, 
Our present knowledge is sufficient to fill us with the 
mn that the solution of these important proble 
ay the new year witness these triumphs, 


RATE OF POTAGH AT NIAGARA 


he Niagara Falls Power Company, he 
ny has made @ contract with Walton 
rguson of New under which Mr, Ferguson will ere 
‘actory for the » of chlorate of potash on the lands 
the power comp. m2, 8,600 B. P. Th 
lected is to the ea. “) plant and 
eof ground t bull will be put 
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AUTO-CARS.—By L. Se er. 5 5 . . 
ae New York. Whittaker & Co. L . 8yo, Illus. 
2 res, Price, $1.50. ‘ . 
aye a timely ‘and interesting wok, which we can cordially 
recommend to all interested jn this important subject, about 
which information Is 80 scarce, Much is written, but little 
is known. Indeed, a melancholy feeling comes over one in 
look! through these pages to note how many types are jm- 
possible, how many are too expensive, and how few combine 
inventive ideas with mechanical knowledge. Most of the 
automotofs here shown will go into the scrap heap in a year 
or two, but the art will fear itself on their remains. The re 
ord is faitly complete in this volume although, as it was first 
published in France it {s not surprising to see several Amé 
jean machines electric find other, omitted from the entme 


THE TESLA PATENTS REVOKED IN GERMANY. 

The FPlektrotechnische Zeitschrift quoting the Kéln. 
states that the suit of the Allgemeine Elektricitits-Gesell 
schaft of Berlin against the Aktien-Gesellschaft Helios of 
Cologne, for the revocation of the Tesla patents wé ad 
before the German Patent Office and resulted im the reve 
tion of the patents according to paragr pl 11 of the German 
Patent Laws. The case will be appealed to the Imperial Court 
by the Helios Company Just what “Tesla patents” were 
revoked is not stated. ‘he term is usually applied in 
this country to those dealing with induction motors r« quiring 
phase currents for their operation. 

The paragraph of the German Patent Law above referred me 
reads as follows. 

€ 11. A patent can be revoked after the expiration of three 
years, reckoned from the date of publication of allowance. 

1. If the patentee fails to carry out his invention in Ger- 
many to a suitable ex nt, or at least to do everything that is 
necessary to ensure it being carried out 

2, If the grant of license to others for using the I 
appears to be demanded in the interest of public welfare, 
the patentee nevertheless refuses to grant such license upon 
adequate compensation aud against sufficient security 


WALKER CO. VS. GLENOAKS AND PROSPECT HEIGHTS 
RY. CO.—A SUIT FOR BREACH OF CONTRACT. 

Mr. J. H. Gates, the Chicago represent ative 

Walker Company, of Cleveland, Ohio, informs us 

have begun an assumpslt sult for $15,000 again 

Oaks and Prospect Heights Rathway Company H 

ling, M. Selberling, A, G Selberling and I, Patee, al 

orin, Iil,, for br h of contract. It appears that the 

Company contracted with the ties named fo 

and motors and that the order waa cancelled 

cause, The Walker Company are making a test cas 

and have engaged the services of several leading lawy 

is said that ua ision for the plaintiffs will put a 

check on the pre e indulged In by some compan 

ing apparatus and then opudiating 

machinery has been built, but witho 


ON. GRORGE S. HALE, of 1 
lust week at his Bar Harbor cottage. w; 
KR. S. ale. the well Knoww electrical and 
whom deep regrets are felt at this heavy 


TESLA ELECTRIFIES THE EARTH. 


‘cording to the New York “Journal,” of August 4. Mi 
la announces tue completion of his work for the transmis 
sien of messages from one point to another on the earth, with 
ul the aid of wires. To give au iden of the high potentiat 
rents used in this work); he showed a large dise from the 
nter of which protruded a spherical electrode sheoti 
rl long streams of ethereal tlame. Mr. Test; stat 
@ @lectrical disturbance thus created ways felt thi 


he glpbe. The article is gra yhically illustrated wit} 
baw) . 


Neture Of the contrivance for emi gz the discharge 


TESLA’S HIGH POTENTIAL TRANSFORMER. 

N his experiments Involving high, potentials Mr. Nikolu 

I Tesla has for some time past made“use pf a special form 
, and in a recent patent issudd to him he ¢ 


ally adapted to be used In connec 
fon. Lo 


of Induction co! 
scribes several forms sp¢ 
tion with a system of hich potential power transnil 
accomplish the desired object Mr. Tesla employs an Indu 
coll or trausformer fh which the primary and secondiry 
are wound fm Such manter that the convolutions of the cou 
lucter of the latter will be farther removed from the pri 
ury as the lability of injury from the effects of potential 
eases, the terminal or point of highest potential being the 
mote, and so that between adjacent conyolutions ther 
1 be the least possible difference of potential. 
The type of coil in which the last named features are pres- 
‘at is the flat spiral, and this form Mr. Tesla generally ei 
winding the primary on the outside of the seconda 
aud taking off the current from the latter at the center or in 
end of the spiral. 

In constructing bis improved transformers Mr. Tesla em- 
ploys a length of secondary which is approximately one-quar- 
ter of the wave length of the electrical disturbance in the c! 

wit including the secondary coil, based on the velocity of pro- 

ausation of electrical disturbances through such circuit, or, in 
eneral, of such length that the potential at the terminal of 
he secondary which is the more remote from the primary shall 
ve atits maximum. In using these coils the inventor connec 
end of the ndary, or that in proximity to the primary, 

» earth, and in order to more effectually provide against In- 

ury to persons or to the apparatus he also connects it with the 

wimary. 

he accompanying d m, Fig. 1, illustrates the plan of 
winding and connection employed in constructing the Improved 

oils and the manner of using them for the transmission ot 

gy over long distances. 

A designates a core, which may be magnetic, around which 

2e coll B is wound in spiral form. ( the primary, which 

wound around in proximity to the secondary. One terminal 

the latter will be at the center of the spir oll, and from 

he current is taken to line. The other minal of the 
ry is conuected to earth and ulso to the primary. 

n two coi e used in a transmission system In which 

eurrents are raised to a high potential and then recon- 

ted to a lower potential, the receiving transformer will be 


Lon 


ENTIAL TRANSMI 


d counected in the game manuer 
, the iuner or center end of what corresponds to 
{ the first will be connected to line aud the 
© earth and to the local elreult or that which cor. 
sponds to the primary of the first. In such case also the Ine 
re should be supported in such manner as to avold loss by 
> current jumping from line to objects in its vicinity and 

ntact with earth—as, for example, by means of long 

mounted, preferably al poles, so that in cass 
from the 1 wi harmlessly irth. Tn 


ENTIAL TRANSFORMER. 


November 11, 1897.] THE ELECT 


resented as supplying the primary of the sending or 
transformer and lamps H and motors K are shown as conn 
ed with the correspondin it of the receiving or 
down” transformer 

Instead of winding the coils In the form of a flat spiral t 

ry may be wound on a support in the shape of a fr 
tum of a cone and the primary wound around its base 
shown in F 

In practice for apparatus designed for ori usage 
coll is usually constructed on the plan illustrated In E 
In this figure L L are spools of insulating material upon wh 
the secondary is wound—in the present case, however, in 
sections, so as to constitute really two secondari The 
mary C is a spirally-wound flat strip surrounding both sec 
aries B. The inner terminals of the secondaries are led 
through tubes of insulating ma 1 M, while the other or 
side terminals are connected with the primary. 

The length of the secondary coil B or of each jary 
when two are used, as in Fig. 3, is, as before stated, approx 
mately one-quarter of the wave length of the electric 
turbance in the ondary circuit, based on the velocity of p 
pagation of the electrical disturbance through the coil its 
and the circult with which it is des 1 to be used—tha 
to say. if the rate at which a current traverses the circu 
Including the coll, be 185,000 miles per 6econd, then 5 
quency of 925 per second would maintain tationar 
in a elreult 185,000 miles long. and each ve length v i 
200 miles in length. © such a frequency Mr. Tesla w 
use a secondary & i in length, so that at one terminal t 
potential would be nd at the other maximum 

Coils of this character, according to Mr. Tesla. ha 


ORMER 
bee 

Important advantas reases with the 
number of turns the «itt at ween adja 
turns | _ 
imprac 
tained 
primary the latt 
as the adjacent p 
be no tendeney fur 
destroy the insulation 
dary are grounded and 
and protected to a point 
f a discharge through th: 

aching the apparatus is c >a minim 


TING THREE-PHASE INDUCTION MOTORS—TRAN 
gMIER CONNECTIQ) 


{ the latter will be at the center of the epir: F coll, oF 
t al coll, and fror 
this the current is taken to line. The other terminal of the 
secondary is: connected to earth and also to the primary 
7 - ae 
When two colls are used in a transmission system in which 


the ‘eurrents are sed to a, high potential and then. recon- 


ted to adlower potential, the recelving transformer will be 


—JESLA FE POTENTIAL TRANSMISSION SYSTEM. 


eonstructed and connected in the same manner as the first-- 

the inner or center end of what c yrresponds to 
he secon f the first 1 be connected to line and the 
ther end earth and to th oal cireuit or that which cor- 
responds to the pt {mary of the such ease also the line 


to say, if the rate at which a current traverses the circui 
including the coil, be 185,000 miles per second, then a fr 
quency of 925 per second would maintain 925 stationary wav 
in a circuit 185,000 miles long. and each wave length would 
200 miles in length. For such a frequency Mr. ‘Tesla wou 
use a secondary 50 miles in length, so that at one terminal th 
potential would be zero and:at the other maximum. 

Coils of this character, according to Mr. Tesla, have severa 


Fics. 2 AND 3.—TESLA [{1GH POTENTIAL TRANSFORMERS. 
3 


As the potential increases with the 
n adjacent 
high potentia! 
nay be successtully main 
connected with th: 
P sat substantially ti saine potent 


important advantages. 

number of turns the difference of potential betwee 

turns is comparatively small, and hence a very 

impracticable with ordinary coils, 

tained. As the secondary is electrically 
ati 4 


including the col, ve IAT RAREES 5 ; ten a 

of 925 per second would maintain 925 stationary wav 

in a circuit 185,000 miles long. and each wave length would 

900 miles in length. For such a frequency Mr. Tesla wo! 

use a secondary 50 miles in length, so that at one terminal t 
tential would be zero and at the other maximum. 

Coils of this character, according to Mr. Tesla, have seve 


Fics. 2 AND 3.—Tesia Hi ila: aeautgg 
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MR. TESLA ON X+*RAY BURNS. 


be considered a rule of nature that every heneficer 
station of force may he accompanied by deleterios 
ales a by suitable precautiv ! 
Riutgen eption to the rule, f 
ters in this tield noted a harmful aetion of the rt 
the skin, but of |: ances Have been reported of 
pus injury du alled X-ray burns, It is probable tl 
the cases mentioned are due more to neglect or impr 
treatment of the injury than to the original effe 
“burns” nevertheless, i is eminently 
sible means be adopted for the prevent 
gin with, on the old principle that an ounc 
hetter than a pound Mr. Nikola 
done as much X-ray as any one, 
whose sheer power has probably not been al by that 
iny worker in this field and inyariably without harmful 
certain precautions were taken. The means 
alts, and their raison d’étre, ar 
communication ring in ov 
(porary Electrical Review. 
evention of X-ray burns Mr. Tesla finds that 
utien is to interpose between the butb and the per 
heet of aluminum or aluminum wire gauze, con 
nected te i directly or through a condenser. Th 
reen, ac Mr. a, prevents the formation of 
sta -h would otherwise issue fror 
the bods ch have an irritating effect. In the cours: 
of hi s, Mr. Tesla observed, however, that the 
gradually with the 
He a 
ounts for this as due te the effect of t none generate 
nd supports the fact that the generation of 
ozone « tance from the terminal 
7 fact developed by Mr. Tesla 
investi 4 bulbs containing platinum 
electrodes are mor, t those provided w 1 


mjurious eff not seem to diminish 
distance from the terminal, but abruptly. 


number 
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tructed 
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FALSE TEACHERS. 


ae Lue; +a Flamesa Now. 17,7999 p V2 


Dviver acd waie’y Biectrical Gontret of M. As x Vessels or 
VeMicies for a Distance 
«en : 


Pre. 2—Ser 
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the legs of the 
{ plug 
W ha 


mm during the ing 


p ding the 1 nd ects amps to 


been 


“wer ery wet 
seem 
vol 


vy 


of the:tises to ils it is to be vontlbee The int this ine 
stance a boat—is- provided with suitable prop: Machinery, 
which is shown as comprising a scre eller Cpdecured to the 
ae oO amy electromagnetic motor ich dettves its power 
from storage batteries E E E EB, In addition 0) fhe propelling 
"engine or motor he boat carries alsd a small steering thotor By, 
the shaft of which is extended beyond its bearings and provided: 


[Vol. 2 No. 55% 
oyehl conductivity of their surfaces and stops 
teridtation, thus preventing a change in the cha 
in Sh€ space in which they are enclosed. He prefe Ot to rage 
thé Biuoepiere within the sensitive device, as th s'the efféc 
of Fendering the former less constant i 4 die thle 
propertiég) but merely secures an 

ticléé and-figotous absence of moistu 


+ further, dee 
r of the ae 


‘with a worm which meshes with a toothed wheel'G. This letter’ factory working. 


ig fixed toa sleeve by freely movable ona vertical rod Hy mid is 


rotated in | one of the other direction, accor ding: to the diregtion 
of rotation of the motor F. 
oF jon on rod H Tisin gear, through the eog-wheele A’ 
ith a spindle G) mounted in vertical! bearings et the 
yboat and carrying the radder F’ a] 
‘which the pirates of both the 


Sond oft 


yy The 3 apparatus: by mean: 


propelling and steering mechanisms js co lied involy: 
ceiving circuit, adjusted and rendered ive to the in: 
of waves or impulses ¢manating from a remiote source, the ad- 
justment being so that the period of oscillation of ‘the circuit i 
either the same as that of the source or a harmonic thereof 
ring circuit’ proper (diagrammatically sho 
rises a terminal E’, conductor C’, a sénsit 
conductor A", leading to the groun yeni: 
ection to the metal keel B” of the The 
ald present a large conducting suriacé hould 
s high a8 practicable on a standard D’, which is 
broken in Fig. 1; but h provisions are hot alway 
is important to insu very well the conductor 
ner it be supported 
t or path just referred to forms also @ part of a 
vhich latter includes a relay magnet @ and a battery 
lectromotive force of which is, t 
Ithough the dielectric yers in the: 
jected to a great strain, y ny 
a preciable curren 
en an electrical disturbs 
films are broken down, 
uddenly and greatly dimi 
the relay mag 
devi employed 
. through wi 
A small Lie of gr 
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tive: while the brush. J’ b 
ppthe plates i’ and j*. 


Oe 


The norsial position of the cylin 
tureed in the manner described, the 
shifted from one end to the 

fall through the same spac 

tio) they are brought 

pregisely the same clec 


upon an i 
While one re! 
/ Abita tate’ closes a circatt: (Nf tor F, wh 
on 86 thifow ie ri Sder to port. On the ¢ 
ctivé ahother circuit tr 
y WH feve diféttion of rotation and 
Oe f6 Marboard T , however, 
Wiged for sther obvious p 4 
ity) Tesla informs a “Her 
itatus fof the pfoduction of e 
te from his laboratory in N: 
t at the Paris Expos 
that he docs not 
idea beyond that wi 
been made familiar t 


ate at the same 


ve been allowed to 
tate ahe it Mr there a model roug 
vaebads boat o c ra f copper 


through a conneetion to the métal keel B’ of the vessel, The 
terminal E’ should present a larwe conducting surince and should 
Be supported ge high a8 practicable off & standard D', whieh | 
shown as bro in Fig. 1; BWt sugh provisions are not alwa: 

necessary. tg important to insdlite very Well the conductor 


C’ in whatever Manner it be upportet! 

The circuit oF path JU refereed to forms ito a part 
focal Gireuit, whieh latter inc! Greloy Magnet sand ab 
a’, the Gectromslive force of whith is, ss befor eXplat 
determined that although the Ve Wettric layers in the 

vice A’ are subjected to 4 great strain, yet no 

nd the strain and mo appreciable ci urehit fe 


1  cireniits bot when an electrical disturbance #'t 
ecit the dielectric filmy ate broken down, the » * of 
device A’ is suddenly and greatly Aigintined, { a ehrrent 
traverses the relay magnet A. 

The particular stngitive device suspic corsielé of # 
cyfinder insulatiiig heads, through which passés # central 
metallic rod. A stuall quantity of graing of conducting materi:!, 
#0th as an « d in the cytinder, “A: metallic 
strip, secu i insulated post, wainst the side of the 
eflinder, con t tt with one po i reait. The central 
rod is conn to the frame of the ir nent #4 $6 to the 
other part of the circuit. This instrument, which fe simmer fd ppurstus for pro; 
construction to the ¢ nary Branly colierer, diff mitonly  impulses.* No deta: 
in the method use estoring the particles to r Origmal Div 
position after cach impi Mr. Tesla uses for se @  wersity, 
spring device operated ve armature of an mag . — etiticism wh 
This is said to overcéme all seridus defects catised “i i 
equal size. 

To do away with the def fi the sensitive dévice, Mr. ” tartling annour 

S the particles by cial 1, insuring thelt €quafit ich he t lied i 


weight and shape, and th then uniformly oXidixed b § do: sintply, to mak 


‘acing them for 4 given tit in an acid solution. This secured bsolutely ridicu! 
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[Your having been made of u 

olty Vighting in Boston and the dota upon whieh it 
based, we'may my With reference to that Interesting aad Im 
@ertant subject, that the agreement was entered into lagt 
nl cuns for ten years, as olrendy noted in our columns, Olt 
provides for the use of enclosed are lights of 2,000 5. p. and the 
weale of rates is as follows: 


juraber of lights 
b aaey a nor more than 2,749, 
2,999. 


Wi 


31 
30% 
jo 
ip acale is subject to submission to arbitrators and to’ r¢ 


yn in favor of the city from time to time, if investigation 


to be capable of reduction, due allowatice being 
than 7 per cent, for depreciation and 6 per 
rators have the ability to force 
new system or device that 


ans towards the reduction 


yws the pr 
made for not le 
These art 


cont. for fixed charges. 


on the company the adoption of an 


shall have sHown itec!{ useful as a 


ettainly a notable and rema vle contract, breathing 


full all those moderr 

as bodies of men 

ervitors of the 

State can de 

and recompense as @ part 

hese nomic and 
tical auth 

by, if not 
Mat 


it how 
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gard corporatior 


embodying to t! 
no | 


y for purposes of mutual pre 


nd foster 
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» lon 


lean 


pas 


per ennom, ot when wf oe 


‘eapuiia h bein, 
are taken ee reat, ighty 
8 B gommerclal tmsis cf the Iighes furnished by they 
elpal plemt in Detroit end considersbly tower than the’ d 
‘hon & commercial basis Of the lights fornisked by che 
“wleipal plant in Chicego, is very fair to all parties. The prides 
ore be commderbiy higher than the prices charged by Oe Missoust 
discon Co, Lotils, and the Cincinnati Réison Co., and 
Mightly higher than those charged {n Baltimore by s new gom- 
pating company for park lights. The summary out a6 
followss 


ores 


SUMMARY 


City, 
Boston (average price), 
Detroit manicips) plant (on commercial ba s 
Chicago municipal plant (on commercial bas 
Chicago (company) (underground cont 
(Chicago feotapeny) (overhead contracts) 


(average price) 


WOM we verper ee 


ics in to this equitable and surely sstininc 
rene 0 have put in its own plant ainer 
tr the conditions required by law, but it has most 
not to venture into that ancert nvestmeat 
te finds warrant for such decision in some figures compiled re 
ceitly by Alderman Wesley Sears, of Jackson, Mich. and pre. 
sented prominently fn the October issue of “City ‘ernment 
a journal!which has certainly no bias As private companies. 
Mr tried hard to get all the data | bout mx af 
pl atid: he gives a lot of it, but the « t ca 
ate even more interesting and striking than ures 
aniple, Bloumington, IIL, says: “We figure 
gether do we figure interest, because,” ete 
ise those city officials must live in! 
“We do own our light 
my Opinion it 
“The time our 


depr 
t a fool's para- 
Ind 
lid not, w id not, for in 
Michi City, In * 
ric light pla: it 
connection with our was fun very unsa 
torily, and the pl council thought it 
to sell, We go rf nk original cost was 
$8,000,” And so it goc 
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WEMBYEULECTRIGAL ENGINER R. 
: ¥ ‘ 3 40 
into the dazaling theories and 4 foals Mbsociated With his © Anlihed lectufe two years ag 
~ Mame. That be should desire to efit the human race in « aye ) Sclesices, which has never { und 
end own, and should avow out loud belief fi his Eapaety | the opening passages indicated t 
: {jto do so, is’ surely not discreditable, Any more. than {Eis Gh- | We trust that the. ¢ given by M 
Swany the head of his own poetic Slavic race to propose the | medics friends to Greater employ 
cee ‘disarmaméent of the world, Granted that there will still Beware, | fortunately true that disastrou, 
" <) and granted thar al! these wonderful visions of new arte in pe some of them of Prof. Réntgen’s 
“eo sot treetily withou the work of & Score Of later genius have made medi en fi 
why find tank with the Czar or with Mf’Teslat ‘Th 
“aims wholly noble, their thoughts aré beautif i 
they’ as they probably will in some material and vital re- ne 
cota, the world is certainly none the worse off for what they ¢ nd inst 
lly accomplish. sician, and it i 
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Mr. Tesla to His Friends. 
New York, Nov. 18, 1898. 


Editor of The Electrical Engincer, 120 Liberty St, New 
City. 

Sir—By publishing in your columns of Nov. 17 my recent 
contribution to the Electro“Therapeutic Society you have finally 
sueceeded—after many vain attempts made during a number of 
years—in causing me a serious injury. It has cost me great 
pains to write that paper, and I have expected to see it appear 
among other dignified contributions of its kind, and, I confess, 
the wound is deep. But you will have no opportunity for in- 
flicting a similar one, a8 I propose to take better care of my 
papers in the future. Ini what manner you have secured this 
‘one in advance of other electrical periodicals who had an equal 
right to the same, rests with the secretary of the socicty to ex- 
plain. 

Your editorial comment would not concern me in the least, 
were it not my duty to take note of it. On more than one oc- 
casion you have offended me, but in my qualities both as Chris- 
tian and philosopher I have always forgiven you and only pitied 
you for your errors. This time, though, your offence is graver 
than the previous ones, for you have dared to cast a shadow on 
my honor. 

doubt you must have in your possession, from the illus- 
trious men whom you quote, tangible proofs in support of your 
statement reflecting on my honesty. Being a bearer of great 
honors from a number of American universities, it is my duty, 
in view of the slur thus tast upon them, to exact from you that 
in your next issue you produce these, together with this letter, 
which in justice to myself, I am forwarding other electrical 
journals. In the absence of such proofs, which would put me in 
the position to seck redress elsewhere, I require that, together 
the preceding, you publish instead a complete and humble 
apology for your insulting remark which reflects on me as well 
as on those who honor me. 
On this condition I will again forgive you; but I would ad- 
vise you to limit yourself in your future attacks to statements 
for which you are not Mable to be punished by law. 


N. TESLA. 


with 


His Friends to Mr. Tesla: 


NE of the foremost electrieal inventors” of this 
whose name is known around the world, has 

enough to say that The Electrical Engineer made Mr. T 
This is an attribution that we naturally put aside, for it is a 
man's own work that makes or unmakes him, but we do pleat 
guilty to the fact that for these ten years past we have dose 
whatever mortals could do to bring Mr. “Tesla forward and se- 
cure for him the recognition that was dt t only in the 
columns of this and other journals, but nd. books 
we have striven with all the abzlity y d lain Mr 
Tesla’s ideas. The record is before 
or a word in it that seeks to do Mr 
demand its production by him The nan, 
says, we have ever in word or deed or thought tried 


whoev 


Tesla any sort of injury, lies. 
Within the last year or two Mr. T: 
far beyond the possible in the ideas he has put forth, and 


to-day behind him a long trail beautiful but unfinished 
tions. By mild criticism and milder banter, not being a 
lend Mr. Tesla the cordial support of earlier ar 
achievement, we ha ely endeavored t 
doubts and to urge him to the c 
many desirable or novel things promised 
true friendship. 

For example, take Mr. Tesla’s latest and furthest ent 
of his newest idea, as presented by him in a signed lett 
the New York “Sun,” of Nov. 21, unfolding his plan to 
pense with artillery of the present type. t this moment 


have space only for the following 


«(We shall be able, availing ourselves of this advance, TO 
SEND A PROJECTILE, at much greater distance, IT WILL 
NOT BE LIMITED IN ANY WAY “BY WEIGHT or 
amount of explosive charge, we shall be able to submerge it at 
command, TO ARREST IT IN ITS FLIGHT AND CALL 
IT BACK, and to send it out again and explode it at will, and, 
more than this, IT WILL NEVER MAKE A MISS.” 

‘When we are expected, wide awake and in our sober senses, 
to accept in silence such am utterance as that quoted above or 
that which describes as “a possibility™ the operation of a dis- 
tant torpedo boat by the mere exercise of the will, we refuse 
point blank and we are willing to face the consequences. Our 
past admiration of Mr. Tesla’s real, tangible work is om record, 
and stands; but we draw the line at such things as these, We 
are sorry Mr. Tesla it so keenly, but we cannot help it. 

No points raised in the above letter, which 
Mr, Tesla certainly would not have written had he been well ad- 
vised, As to the manner in which we came to print Mr. Tesla’s 
paper, the two letters herewith speak for themselves. 


passage: 


as to the speci 


The American Electro-Therapeutic Association. 
Dr, Charles R. Dickson, Ex-President. 
296 Shae St. 
‘oronto, Canada, Se: 6, 
% aGommantoré Martin, Esq., 120 Liberty Ste weve 
ear Sir—I was quite surprised to hear on Saturday ls 
my friend, Dr, Robert Newman, of New York, eg case 
of The Electrical Engineer had received no notices of the m 8 
ing of our association; I understood that the secretary b a 
sent them, However, in case you might find space to say sc es 
thing of us, T have patched up an article drawn from asta 
sources giving full particulars, which you can cut dow ioe 
desired dimensions. I fully appreciate all that you have vThed z 
po association in the past, or would not go to this trouble ~ 
phat a : copy of the programme and of hand-book In : 
to latter, Tam very srry thatthe Buffalo committee bi we 
retain for : a long time the electro of Mr. Tesla ‘o 
were 80 ae to loan to them through Dr Neen vee 


iy for the 
continued and increas 
ishing your cateemed journal continued and increasing suc+ 
Coss, vi ry fly yours, CHARLES R. DICKSON, 


The American Electro-Therapeutic Association, 
Dr, Robert Newman, Chairman, 
64 West 96th St. 
New York City, Oct, 20, 1898, 


Messrs, T. C. Martin and J, Weteler, 
Mesara, Editors—We have now the necessary vote for you 


publishing Tesla's paper in The Electrical Engineer, you lend~ 
Ing us the cuts in proper size for our transactions, 

The pr ‘of our book are 7% by § inches—i{ our secretary Is 
not dilatory, you will receive the mas. and filustrations at once, 
Will call soon, Yours most truly, ROBERT NEWMAN, 

These show our relations with o deserving association and 
our efforts to st its work. We may add as a matter of fact, 
for which, if necessary, the proofs will be presented, that be- 
fore printing the paper, we sent Dr, Newman to technical pub- 
lishers, who refused to. print the matter in book form because 
there was not, in thelr estimation, sufficient demand for it among 
scientific men, Failing this, we were undoubtedly glad to give it 
a place in our pages, as it struck w good “copy, 

‘We venture also to direct attention to the dates of the Dickson 
and Newman letters, one Sept, 26 and the other Oct, 20, The 
Tesla paper was read on Sept, 15 and appeared in our columns 
Nov, 17. Does this gap of over two months between reading 
and publication justify Mr, T insinuation that we took 
swilt and mean advantage of him and of our contemporaries? 
Will anyone produce a letter to show that anyone of our con+ 
temporaries ever took the slightest interest in the Tesla paper 
or even asked for it? If such letters exist, now is the time to 
produce them. The paper was given to The Electrical Engincer 
because this journal takes a deep interest in the advance of elec- 
tro-therapists and has a wide circulation among them, and ac- 
cording to universal custom, the paper once read became the 
property of the association to deal with as it chose. That, with- 
out any particular effort, we should have secured a “scoop”— 
to use the slang of journalism—is nothing to be ashamed of; 
we rather glory in it, for whatever it is worth. . 

It will be noted that we placed freely at the disposal of the 
association a portrait block of Mr. Tesla which we value highly, 
We were anxious, however, to do him honor in this way, and 
loaned the original. Since that time, we have loaned it, without 
charge, to Mr. Belford, of “Success,” in whose November issue 
it appears by our courtesy; and we have within the past week 
placed it at the disposal of another publishing house, Perhaps 
these are the attempts to do him an injury about which Mr, 
‘Tesla has so unfortunately allowed himself to be persuaded, 

Now as to the very depreciatory quotations from the distin- 
guished scientists, Profs, Brackett and Dolbear, The passage 
from Prof. Brackett appeared in the New York “Herald” of 
Nov. 9. That from Prof. Dolbear appeared in the New York 

Herald” of Nov. 10. They had not been contradicted or wit 
drawn when we called attention to them and objected to them, 
One of our electrical contemporaries last week quoted them both 
like ourselves, but said it was Inclined to agree with Prof, Dol- 
bear, We now beg to call Mr, Tesla’s attention to the sub- 
joined aispatehes from both scientists, and would say that hav- 
ing already expressed dissent from the views of both Profs, 
Brackett and Dolbear, we do not see how it concerns us any 
further. 

(Press Telegram.) + 


Princeton, N. J,, Nov. 
‘J. C. Martin, Editor of The Electrical 2 el New Yorke 
Some of the language on pages 490 and 491 of The Electrical 
iginter of Nov, m parporting to be quoted from me, is a 


f what T enid to a "Werald” reporte 


‘A New Electric Railway on Manhattan iend. 


i, the probable practicability of Mr. 

In reply 10 Hl patel 8 Oe oe resented ail 
“Heri copy of which he showed me. 
Inthe yohet ty which you quote, there is much confusion 
inacewracy, due tu the fact that the reporter took mo motes of 
what I paid, but tristed his memory. ; t 

No subject: other thas that proposed, viz. Is the propose: 
plan practicable, was discussed. C. F. BRACKETT. 


North Cambridge, Mass., Nov, 21 


The Blectrical Engineer, New York, bs 
Letter received this morning, The “Herald” report was sub- 


tantiall, rate. I will write more to you presently. 
i A. E, DOLBEAR. 


device for the sbolishing war alr 
” 


“Greatest Discovery of the Age.” 


Mr, H, W, Phillips, in the “Criterion” of Nov, 19, has an illus- 
trated interview with Mr, Tesla, whom he quotes as follows in 
regard to his use of the coherer as a relay for steering dirigible 
torpedo I think that it is the greatest discovery of the age. 
There js something artistic—an appeal to the imagination—in it 
that the telephone, phonograph and other fine inventions lack.” 
In reply to an inquiry as to his ability to, operate the coherer by 
an effort of the will merely, Mr. Tesla said to Mr, Phillips: “I 
have novevidence to support it, but I have a perfect right to state 
it—understand me—as a possibility—no more.” Mr, Tesla also 
remarked: “Had I nothing else to show for a lifework, this 
would put the laurels of everlasting fame on my head.” 


The Evolution of the Surface Contact Railway. 


HE sudden, swift and tremendous development of the open 
conduit railway system must have arrested the attention of 
every one who takes notice of electro-mechanical advance. Up 
to within the last year or two it seemed as though that method of 
traction would not operate successfully and economically in our 
American cities, Every trial resulted in utter failure in regard to 
convincing street railway managers that it was What they wanted. 
Now a change has come, and in New York nothing but the open 
conduit trolley has for the present the ghost of a chance; while 
many other cities bid fair soon to fall in line. Having fought 
hard for the overhead trolley, we can say that we welcome heart- 
ily this wonderful broadening out of the traction art, enabling 
electricity to capture the metropolis that was so long denied to it. 

But is the end yet? Why need a conduit be open? Why must 
there be a couple of extra gutters in the street with bare ex- 
posed electrical conductors in them? We believe firmly that 
there is no final reason; but that the next step is some form of 
sealed conduit, or surface contact, system. Every indication 
points that way, and it is for this reason that we are glad to give 
space to the paper on this subject by Mr. E. H. Johnson, read 
last week before the New York Electrical Society. It métst be 
remembered that he does not stand alone in his advocacy of the 
new departure, Both the Westinghouse and the General Elec- 
tric companics have adopted sealed conduit systems, 
of others come thickly from across the Atlantic, Suc! 
not well be mistaken, 

As to the merits of the Johnson-Lundell system, it is hardly 
within our province to pronounce a judgment yet, but we wish 
{t the fullest success. It has a great many good points, and it 
has behind it a man who despite the ardor of his enthusiasm 
has never yet backed a failure. Mr. Johnson ties to realities and 
builds up concrete successes, and it will be strange indeed if in 
the near future he does not see all his hopes as to surface con- 
tact railways realized to the fullest degree. 


————=— ~ 
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with the utmost interest and good will, and should prove that 
lectricity not only abhors.a desert, but abolishes it. 


Mr. Tesla’s New Theory of Artificial Light. 


BY's since) Mr. Tesla practically finished his multiphase 
motor work, now more than ten years ago, he is under 
stood to have devoted much of his time to experimental work in 
the domain of electric lighting. His first attempts led him in 
the direction of the vacuum tube and his brilliant lectures on that 
subject, both here and abroad, must still be fresh in the minds of 
many of our readers. But even in those lectures Mr. Tesla de- 
voted considerable space to the discussion of the employment of 
d, refractory. materials as. light giving media under the in- 
sence of high frequency currents. It would seem, however, 
that of late Mr. Tesla has greatly modified his views as to what is 
a sine qua non in a successful electric illuminant. At least we 
are led to this belief after reading an interview had with him 
by Mr. Charles Culver Johnson, appearing in the “Philadelphia 
Press.” We must confess at the outset that we are tinable to fol- 
low the interviewer at all points, but we gather in general that 
Mr. Tesla has come to the conclusion that electricians have all 
been on the wrong track in the past in working On so-called 
non-refractory or heat proof materials as light giving bodies. 
There are, Mr. Tesla says, a few bodies which for a time seem 
to be indifferent to heat, but he has found that not one of them 
will endure a continuous strain. In this mew discovery, we are 
told, vibrations play a most important part, Mr. Tesla having 
succeeded in obtaining more perfect control of the more rapid 
vibrations of light waves, Carbon is not employed as the light 
wiver. As to the nature of the force employed the interviewer 
yuotes Mr. Tesla as saying that he “will form an electric circuit 
and then with a file reduce the thickness of the wire a sixtee 
of an inch and double the force of the ¢ urrent.” The details of 
Mr. Tesla’s work in this direction are unfortunately la I 
Mr. Tesla promises to prepare a paper on the su 
he will read presently to a few scientific friends. 
Jetails the information thus far vouch: insufficient to f 
1it of much comment, but we are glad to know that we ma 
on expect a pro ed advance in electric lighting. 
as this, or, in directions, such as that 
s worthy of full icouragement, 


Stairways. 


